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Poznia 1. Beryn. Ximivnnii ckaad, crpysrypa i pynsuionysanns kaitun, Peanizauin cnagkosoi indopmauii.

Beryn

MyujaMeHTadbHL  BAACTHBOCTI auBoro. Pieui opramizanii aurTrs
DIONOrTYHHUX CHCTEM Ta TX XapakTepHi pHucH.

Metoau gocainkeds B Biosorii. 3HadeHHs DioJIOrMHUX N0CHIKEHR Y
WHTTL JIHOIHHH,

3HATH 1 PO3YMITH

DynpgamenTanbii BaacTHBocti i Gyukuii susoro. Pieni opranizauii sutrs Glosiorivnux
CHCTEM: MOJICKYIAPHMIL, KNITHHHUI, OpraHisMoBHii, exocucremunii, 6iocepumii. Metoan
JIOCT/UKEHRS B Dlonorils nopiBHANLHO-ONHCOBHIL, CKCNCPHMEHTANLHIH, MOJCTIOBAHHA,
MOHITOPHHT. 3HAYCHHA NOHATHL | TEpPMiHIB: cHcTema, OlocHeTeMa, MOJENTIOBAHHS,
MOHITOPHHT .

YMITH

BusnauaTi NpaBMibHICTL 3aCTOCYBAHHA BKA3aHMX MOHATH | TepMiis. Pospisuatu pisui
opraizauil KHTTA OIONOrIYHUX CHCTEM 33 IX XapakrtepHumu pucamu. Cknamatd nnas
nocipkedns. O0MpaTH MmeToll JochaikeHHs., Buinauatn meTy, YMOBH MpPOBEIEHHA
JIOCTIKEHAS, HeoOXiaHe 0018 HAHNS, NOCHIIOBHICTE BUKOHAHHA J0CHIIIB. AHamizysaTi
pesynbTaTH DIONOTIHHUX EKCTIEPHMEHTIB, SKi MOMKYTh OYTH NpeacTaBieHi y BUIIALL OMUCY,
Tabnuunol indopmauii, rpadikis, alarpaM Towo.

XiMiunuil cknan KmTHHI

Knacudikaitis XiMivHHX eleMeHTIB 3a IXHIM BMICTOM B OpraHizMax.
Hacnigkn  HepocratHboro  alo  HAWIHUIKOBOrO HAAXOMKEHHA B
opranizM moauHK Ximiuaux enementis (1, B, be, Ca, K) ta cnocobu
YCYHeHHd Tx HecTaul.

Opraniuni Ta HeOpPraHiuHi CrONYKY | IXHA ponb B oprauismi. Bona, 1i
OCHOBHI BJIACTHBOCTI Td ponk B oOpraHiami. Boga sk posumMHHMEK,
rizpodobui i riapodineni cnonykn. BiononiMepu: ToHATTS Npo iXHIO
Oynosy ta xondopmauiro. Byrnepoau: smonocaxapuam (pubosa,
nesokcupubo3a, rmoko3a, (PpyKTO3a), odirocaxapuim (caxaposa,
NaKT03a), nojgicaxapuan (KpoXmank, UENHN03a, XITHH, [JIKOTEH).
Ocunosni BracTuBOCTi Ta (yHKLUIT ByrieBodis B opranismax. Jlininu
(upy, Bocku, crepoian, doedoninian).

3HATH I PO3YMITH

MakpoeneMeHTH, B TOMY YMCI OPraHOreHHi eNeMeHTH. Bionorivny pois: BOAHM, KHCHIO,
iionis N8+, K+, Cl-, Ca2+, Mg2+. bynoBy, ocHOBHI BnacTHBOCTI Ta (pyHkuil Binkis,
BYITIEBO/IB, #iniais (Ha mpuxiaanl xupis 1a doconininis), Hykneinosnx kuciaor, ATO.
Ocobnupocti  npocroporoi  opravizanii  OUIKIB, HYKIETHOBHX KHCIIOT, rojicaxapi/lie
(kpoxmans, uenwonosa). Ponk XIMIMHHX 3B'A3KIB (KOBANEHTHI, HOHHI, BOJHEBI), TiapodobHoi
B3a€MOJIT B CTPYKTYpHil opranizaunii makpomonekyn. Bnactusocri ta  npuHumMiM
thyuknionysanns depmentin. Pone AT® » eneprozabesneuenni. JuaueHns noHaAThL i
TepMIHiB: OIOMOIIMEP, MOHOMEP, MAKPORIEMEHTH, OPIaHOTEHH] EIEMEHTH, MIKPOEIEMEHTH,
rigpodineni i rizpodobui cnonykn, AcHaTypailis. peHatypauis . penjikailia, (epMmenTH,
KO(EPMEHTH, AKTHBHHIL UEHTP (epMeHTa, KOH(POPMALLIS, NPHHIMIT KOMILIEMEHTEPHOCTI, F'eH,
MaKpoepriuHuii 38430k, CHAEMIUHI 3aXBOPIOBAHHA,

binkn. Awminokucnoru sk moHomepu Oinkie. PiBHi  cTpykTypHOT
opradisauii Ginkis. [lenarypauia i penarypauis Ginkis. OcHosHi
Oionoriyni Qynxuil Oikis. Mepmenty, IX BAACTHBOCTI T4 IPHHLINAIH
hyHKIIOHYRAHHS.

HyxueTnosi kucnorn. bynosa nykneornais. Bynosa ta gynxuii JJHK.
[pununn  komiviementapHocti.  HykieotHaHa nociiioBHicTs i
noHatTs npo red. Bnactusocti JIHK, PHKTa i7 tunn (MPHK, pPHK,
TPHK).AT®. Pone AT® 8 eneprozabesneyeHHi.

Beranosmosati B3aemMo38'30K Mik (izHKO- XIMIYHHMH BIACTHBOCTAMH Ta DIONOTIYHOIO
ponmo soau. [opisuwosarn JJHK 1 PHK 3a xiMiuaum cinanom i Oygosoro. [pononyearu
3AXO/H MONEPe/KeHHsA 3aXBOPIOBAHD JIHOJMHH, 110 BHHHKAKOTH 32 YMOB HAWIHUIKY ado
Hectadi ximiunux enementis (1, B, be, Ca, K) 8 opraniami moguus abo y npupoanomy
cepenosuil. Po3B'A3yBaTH elNeMEeHTApHI BIPaBH 3 MosekyisapHoi Oionorii: BH3HAuaTH
MOJIEKYIAPHY Macy pedosHuH (Ginka, HykneiHoBOT KHCIOTH) 33 Macolo ogHoro 3 ii
KOMIOHEHTIB, JIOBKHHY MOJIGKYITH HYK/IeTHOBOT KucnioTi, 1T ckia.

Crpykrypa T1a (yHKUWIOHYBaHHA eykapioTHuHux Kinitun Knituaa sk
eleMeHTapHa OAMHMIA JKMBOro. MeTtomanm AOCHUIKEHHS KIITHH.
OCHOBHI BIACTHBOCTI | NIPHHLMITH OYJIOBH eyKapioTHYHOT KIITHHH.

3HATH [ PO3YMITH
MeToan HoCHipKeHHS KIITHH: MIKPOCKOMis (CBIT/IOBA, eNeKTpoHHa), Audepeniiiine
uentpuipyrysanua. bynosy i dynxuii komnonenTie kaitnnn. XiMiuHHH CKIax KI1iTHHHOT




Knituuni MEMGDBH_H. iX XiMiUHMH CKJIal, CTPYKTYpa, BIACTHROCTI Ta
ocnosHi  ynkuii.  TPaHCIOPTYBaHHA —PEHOBHH  Hepes  KIITHHHI
MeMOpann.

Luronnasma, Tl KOMIOHEHTH: UNTOCKENET, OPraHeIH Ta BKIIOHEHHA.
OanoMeMOpaHHi Oprancan: SHAOMIA3MATHYHA CiTKa, anapat [onbuxi,
JlizocoMu, Bakyosi. JlpoMemOGpanHi opranenn: MITOXOHAPIT, MIacTHIH
(xnopo-, seiiko - 1 xpomonnact).  Mitoxowapii:  Oyaopa,
(ynkuionaneua pons. Xnoponnactu: Oyaosa, (YVHKUIOHATEHA POJIb
XJI0ponacTie. ABTOHOMIA MITOXOH/PIH | XJIOPONAACTIB Y KIITHHI
PuGocomu: Gynosa, hyuxuionansta pons. Llenrpion. Opradenu pyxy
(mwKryTHKm, Biiikn ). fapo: Gyaosa, Gpynkuionanbua pois, XpoMocomi:
ximiunmit  cknag, Oyzosa, (QyHKUiOHaIbHA poab. lanioinHui i
aunnoinHuii Habopu xpomocom. 'omonoriuni xpomocomu. OcHosHi
CTAHH XPOMOCOM: THTEphA3HUI HEKOMIIAKTHHH | HAKOMIAKTH3ALIA Y
npoueci KiiTHHHOTO noxiny. [loaBoeHHS XPOMOCOM  yHACHINOK
pennikanii  JTHK. Mopdonoria  HaIKOMIAKTHHX  /MITOTHUHHX/
xpomocom. [Moustrs npo kapiotn. fnepie, iforo pons.

memGpann. Posib MeMGpan B KITHHHI B3aeMozii, Mexauismpn TpanciopTyBaHHa pesoBiH
yepes MemOpann. OcobauBocti opranizawil KNTHH eykapioTis. OCHOBHI CTaHH XPOMOCOM.
Ponn aapa y 30epexenni, nepenaui ta peamsauii cnagkosoi indopmauii. 3naueHHa
crabinsHocti kapiotuny jans ichyeanus suay. Ilpuuunn siaminnocreit y GynoBi kiitn
poeiun, TRApUH, TPHOIB. 3HaUCHHA NOHATEL | TEPMINIB: CYKApIOTH, aKTHBHMIT Ta NacHBHHIi
TPAHCHOPT PEYOBMH uepe3 MemOpaHy, eHJOUWTO3 ((arounTo3, MiHOIMTO3), EKIOUHTO3,
nnasMosi3, JAenaasMoiliz, KpHCTH, THIAKOIIM, JIaMenM, MaTPHKC, CTPOMa, LHTOIIa3Ma,
MIa3MOIECMH, OPraHel, BKIIOYCHHSA, KapioriaiMa, XPOMOCOMH, FOMOMOTIHHI XPOMOCOMH,
FAMAOTAHMI | ANMA0TAHMH HADOPH XPOMOCOM, XPOMATHH, HYKIEOCOMA, LEHTPOMEpa, fieyi
XPOMOCOMH, KapioTHI.

YMITH

BuzHauari npapuibHICTE 3aCTOCYBAHHA BKA3aHHX NOHATH 1 Tepminis. Xapakrepusysars
KINTHHY #K EIeMEHTApHY OAMHHIIO KHBOIO. BizyaibHO pO3Mi3HaBaTH KIITHHH POCIHH,
TBAPUH Ta IX KOMIOHEHTH. BeTanosniopati 38'130K Mixk Gy10B0I0 i yHKLIAMHI KOMITOHEHTIB
KniTHAN. PO3PI3HATH: aKTHBHUI 1 TACHBHUI TPAHCIIOPT PEUOBMH 4epe3 MemOpaHy, ek3o- i
engonnTes, daro- i niHonKo3; rannoiaHuil | annnoianuit HaGopn XpoOMOCOM: CTaHu
xpomocom. [TopiBHIOBaTH OPraHi3aiiio KIITHH POCIIHH, FPHOIB, TBAPHH.

O0min  peuoBuH 1 rnepersopedHs eweprii  OOMiH  pedoBiH
(merabonism), iloro saraneHa XapaktepucrTHra, C€IHICTH MpoLECiB
CHHTE3Y | PO3ILIET/IEHHA PEUOBHH B OPraHi3Mi.

Astotpothunii | rereporpodunii THnu skusnenns. Mikcotpodui
OpraHi3Mu.

Po3uiennenns pedosuH B opranizmi (6eskucHese, kucHeee). [Mousrrs
npo  ruikonis,  Opoginds.  [loHsTIA  NpO  KITHHHE  JMXAHHS,
MiToxoHapia K eHepreTHyHa CTaHilis KITHHH,

Gorocuntes. OcHoBHI TPOLECH, 110 BIAOYBAOTLCA Y CBITIOIANEIKHUX |
CRIT/IOHE3AIEKHMX ~ peakuisX /CcBITnoBiil Ta TemHosili  asax/
thorocuntesy. Posnb xnopodiny y cBiTI03aIeKHAX peakiisx /CBITIOBA
(haza/ porocunTtesy. 3nauenns porocuHTesy 1A icHyBaHHs Biocdepn.
[ouarTa npo xemocHHTes.

3HATH | PO3YMITH

CyTHiCTe 1 3HadeHHs: npouecis adHadonizmy, katabomismy; MiArOTOBYOTO  cTamy
PO3LICTACHHA OPraHivHUX PEYOBHH, IMIKOMI3y; OPOAIHHA; KHCHEBOrO €Tany Po3LIeiieHHs
opraviuHux pevoBuH; (QorocuHTesy; XemocuHTedy. Ponb (epmenrtis y 3abesneveHmi
npouecis 06Miny pevosnn. bkepena eneprii ana foTo-, XeMo- i reTepoTpoHUX OPraHi3MIB.
Jlepena kapOoHy U181 aBTO- 1 reTepoTpodiHux opradismie. Jxkepeia opraHidHix peqoBHH
s reteporpodrnx opranismis. puknaan asrotpodunx (horocunrernkn: wianoGakrepil,
BOJOPOCTI, POCIIHHI; XEMOCHHTCTHKH! 3a/ti300aKTepii, cipkoei Ta Hitpudikysaibui dakTepii),
rerepoTpoHHX Ta MikcoTpO(HHX (eBTNeHa 3eneHa, KOMaxoiHi POCHHHM) OpraHizMis.
3uaucHus MOHATH 1 Tepminis: merabonism, anabonism, karaboism, aBTOTPORHI OpPraHi3Mu,
tororpodHi opradizmu, XxemotpodHi opraizmu, reteporpodHi OpraHismu, MikcoTpodui
opraHimMu, GOTOCHHTES, XeMOCHHTES, TTiKoni3, Gponinns, knituine auxanus, unkn Kpebea,
JAHMXATEHAT TaHIIOT.

YMITH

Bu3Hauati NpaBHILHICTE 3aCTOCYBAHHA BKA3AHHX MOHATL 1 Tepminis. Kunacudikysatu
OPraHi3MK 38 [UKEPE/IoM OTPHMAHHA: eHepril; kaphoHy; opraHigHux pevoBHH. 3anHcyBaTH
cymapHi piBHARHA npouecis  (oTockHTesy Ta auxanus. [lopiBHioBaTH: AHXAHHA |
thoTocunTes; OpoaiHHA 1 AMXaHHA. AHANI3YBATH XiIMIYHMIT T2 eHepreTHuHMil pesynLTaTh:
eranis  po3lENUICHHs OPraHivHuX CHonyK (MiAroToBuoro, GE3KMCHEBOrO, KHCHEROTO);
CBITNO3ANEKHUX  /CRITIOBOT  hasu/ 1 ceiTioHesanekuux /remuosoi  asnw/  peaxuiit
thoTocHHTESY.




30epexenns ta peanizanis crajakosol indopmartit

I'enn, ix Oyaoea i diynxuionansua pons. Mosaiuna Oynosa rena
cykapioTis (ek3oun Ta inTponu). [lonarrs npo renom. Tpanckpunuin:
marpuuHuii  cuurtes monekyn PHK. llouarra npo perynsauiio
TPaHCKPHIILLIT.

biocunres Oinkie (Tpacasuin). I'eHernduuil kox 1 #0ro OCHOBHI
sinactusoceti. Pone MPHK, TPHK i puBocom y Giocuartesi Ginxa.
Pennikauis JIHK: naniskoncepparupniii

npuuin.  IMonsrrs npo penapauiro JHK. Pennixauin JHK i
knituHHni unkn. Inrepdasza 1 kmimunani noain. Kinbkicts Monekyn
JHK i xpomocoM Ha pisHHX crafifax KIiTHHHOrO uuxiy. Mitos,
OCHOBHI TpolecH, 1o BiaOyBalOTLCA Mia Hac MiTosy. Meifos i fioro
0COBIHBOCTT Y MOPIBHAHHI 3 MiTO30M. (DYHKUIOHANLHA POJIb MEHO3Y.
[onarta npo pexombinauio JAHK nigyac meitosy. Kpocuurosep.
Vreopenus ramer i ixHe o0'eAHaHHA B 3UrOTY Mij 4ac 3aiUiIHEHHA.
Crarepe posmuomkenns. OcHoBui HOPMH HECTATEBOTO PO3MHOMKEHHA
Oprafismis (MoAin UUISAXOM MiTO3Y, OpYHbKYBAHHS, PO3MHOMKEHHS
CnopaMy, BErcTaTHBHE pOEMHO}KEHHﬁ),

[nauBigyanenuii po3suTOK OpraHismy (ourtorenes). EmBpionanbuuii
poasuToK. OcHOBHI eTanH emMOpIOHANLHOTO PO3IBHTKY Y XOPIOBHX
(apobmenHs 3uroTH, yrBopeHHs Onactynu i ractpynwu). Ssuine
emOpionansHoT inaykiii. NouarTa npo mudepenuianiio KIITHH Nij Hac
emOpioHaibHOro possurky. Crosbyposi wiitnun. [licassaponkosmii
PO3BHTOK Y TRAPHH Ta fiOTO OCHOBHI TUITH (HENpPAMII Ta npamMHii).,

3HATH I PO3YMITH

bynosy rema. Ocobnmsocti opranizauii remomy npo- Ta eykapioris. Poas depmentie v
salesnedenti npouecie Tpanckpunuii 1 tpancaauii. Cnocobu peryisuil TPAHCKPHNLIT Ha
NPHKNAAI TAKTO3HOTO OTNEPOHY MPOKApIOTIB Ta ANbTEPHATHBHOIO CILIAHCHHIY €YKapioTis.
Cyrnicts i Gionoriude 3HadeHHs: BiocHHTE3Y DIIKIB | HYKICTHOBHX KHCIIOT; MITO3Y, Meiio3y,
KPOCHHIOBEPY; CTATEBOTO | HECTATEBOIO PO3MHOKEHHH, MoniemOpionil, 3amnignenns;
4epryBaHHs MOKONIHb.

po3BHTKY TRapuH. ETann emOpioHANBHOTO pPO3BUTKY Yy TBAPHH (QPOOIHHA, YIBOPEHHA
mopyau, Gnactynu, ractpynu, andepeHitiaiis KiiTHH, TiCTOreHes, OpPraHoreHes), ABMINE
emOpioHansLHOT iHyKWil. bionoriyne 3HaYeHHs POIMHOKEHHA. JHAYEHHSA TOHATE | TEPMIHIB:
CHAAKOBICTL, MIHIMBICTb, FCH, TEHOM, CK30HM, IHTPOHH, TPAHCKPHUIILA, TPAHCIALIS,
reHeTHHHUi KoL, iHTepdasa, KniTHHRUI UMK, pekombinauis JIHK, kpocuHrosep, OHTOreHes,
emOpioH, emOploHaneHa IHAYKWIA, DracTyna, ractpyna, AH(epeHIiatis KIITHH, 3aniHeHH,
rameTH, 3UroTa, MiTo3, MeHo3.

YMITH

BusHauati npaBuibHICTL 3ACTOCYBAHHA BKaJaHUX MOHATE 1 TepMiHis. [lopiBHioBaTh:
MiTOTHUHMIT i MEHOTHYHMI NOALH KAITHHK, CTATEBE | HECTATEBE POIMHOMKEHHH: DyIOBY
HOMNOBIYHAX | AKIHOUMX ramer; NpsAMHil Ta HernpsaMHil po3BHTOK DAraTOKIITHHHHX TBApHH;
MOMKITHBOCTI 1 MEXAHI3MH PereHepailii Oprauizmy y pociuH i TBapuH. AHali3yBaTH: eTanu
KITITHHHOTO IMIKNTY; a3k MiTo3y il mefio3y; eTani (OpMyBaHHA CTATEBHX KIITHH; NEpPioan
OHTOTeHe3y y pocaun i Teapun. Busnawatu nepeparn nepHoi (opmu  (cnocoby)
po3MHOKeHHs. PO3pI3HATH: C€rocodH po3MHOMeHHS; (JOPMH  3arujiIHEHHs; Crnocobu
BEreTaTHBHOTO po3MHOMeHns pocnun i tapun. Knacudikysarn tunu pocty oprasismis
pisHMX uapers. BisyanbHo posnisHaBatTH: KAITHHY HA pisHMX (hasax MITOTHYHOIO TOMINY;
emOpion Ha pizHkX eTanax emOpionansHoro po3snTky. Po3s'a3yBarTi eneMeHTapHi BOpaBy 3
peruUiiKalil, TPAHCKPHIILLI, TpaHCIsLil.

Po3jia 2. 3akonomipuocti cnaakosocti i minjmBocti

I'eHeTnka - Hayka PO 3aKOHOMIPHOCTI CHAJKOBOCTI | MIHIHBOCTI
OpraHiaMin

Knacuuni MeToaM TEeHETHYHHX  JA0CHiAKCHb,
reHeTHkH. OCHOBHI  3aKOHOMIPHOCTI
NPOKAPIOTIB TA CYKAPIOTiB.

OcHOBHI  OHATTHA
dyHkuionyBanns  resis  y

3HATH I PO3YMITH

Metoan  reHeTMuHHX A0CHUDKeHb  (MIOPHAOAOTIMHMHA, TEHEANnOriYHHi, TOMYIAHIITHO-
CTATHCTHYHHI, [HTOreHCTHYHMHA, OIoXiMIMHHI, ONH3HIOKOBHH), TxHI ocobuMBoCTI Ta
aiarHoctHyHe 3nadcHns. OCHOBHI 3aKOHOMIPHOCTI QYHKUIOHYBAHHS TEHIiB ¥ NPOKapioTis Ta
eyKapioTiB. 3HAUeHHA NOHATH | TEPMIHIB: Ae/ib, FeHOTHI, (DEHOTHIL, AOMIHAHTHHH ANeb,
PELECHBHHI anelh, TOMO3HTOTA, FETEPO3IUTOTA, YHCTA NiHIA, TIOPHIL.

YMITH

Buznauati npaBHALHICTE 33CTOCYRAHHA BKA3aHHX MOHATL | Tepminis. Pospizuaru: aneni
OJHOTO Ta PI3HHX TEHIB; FOMO3UIOTH i TeTEPO3IUTOTH; AOMIHAHTHHI i pelecHBHHH CTaHM
o3Hak. BuszHauat cHTyauii, BAKOPHCTOBYBATH TIEBHHIT METO1 TEHETHYHHUX JIOCIIKEHD.

3aKoHOMipHOCTI CHAIKOBOCTI opraxizmis 3aKOHOMIPHOCTI

3HATH I PO3YMITH




cnaakopocti, Beradorieni [ Menjenesm. Meroa niepesipki reHoTHiy
FOPIIHIX 0CODMH (AHANIIYIOUE CXPElLYBAHA).

Muosunna jin renis. O3naka sk pesyibTar npossy 0aratboX reHis,
Baaemoais rewis. 3ucnieHe venajkysaHHa. XpOMOCOMHA Teopis
CIA/IKOBOCTI.

leHeTHuHI OCHOBH BH3HAUEHHH CTaTi y PISHUX TPYN OPraHi3mis.
XPpOMOCOMHE BU3HAUCHHSA CTATI, YcnaakyBauus, 39eniene 3i CTarTio.
XpoMOCOMHMH ananis AK METOJl BUABICHHA NOPYIIEHb Y CTPYKTYPI

KapioTuny.
Cnankosi 3aXBOPIOBAHHA | B JIIOJAMHH, 3AXBOPIOBAHHA JTIOJHHA 3i
CHAIKOBO CXMIBHICTIO, ixHi TIPUYHHH. Cyuacui

MDJ'ICK)’JTEPH(‘-'-TIJI-[CTH‘{HJ: METO/M JI0CTIKeHb CajKOBOCT] JIIOJHHH,

[pasnino  umcrorn  ramer.  3aKOHH  OJIHOMAHITHOCTI _|'iﬁ]:r;ulin NEPIOTO  HOKOJITHHSA
(nominyeanus), | posiwenigenns, HeIWISKHOTO KOMOIHYBAHHSA O3HAK, IX CTATHCTHYHM]
xapaktep. [Ipomisunii xapakrep yenagkyepanns (HenosHe doMinysants ). KodomiHyBaHHS 1z
NPUKNA/I BU3HAMEHHS PyN KpoBi moaubn. LluTonorivdi ocHOBK 3akodis cnankosocti [
Menaena. TTpHUHHK BIAXHACHB [IPH PO3LICIICHHT 32 (BEHOTHITOM BIJI THIOBMX KIIBKICHHX
cniBBigHOWEHE, BetaHosmennx I, Mennenem, Tunu pzaemonil anenis oaHOro ta pizHmux
renis. MexaHismu BuaHauenHs crarti. [Ipuuuun 3uenseHoro (y ToMy 4McHi 31 CTaTTio)
yenaikysands. OCHOBHI T010KEHHA XPOMOCOMHOI Teopii criaakosocti. [Tpuunim cnaakosmux
3axBopioBaiL moanin. CyuacHi MOAEKYIAPHO-TEHETHYHI METON J0CI/BKEHEL CNaIKOROCT]
JIONHHH. 3HAYEHHA NOHATHL | TEPMIHIB: CTATeBI XPOMOCOMM, AYTOCOMH, TOMO- Ta
reTeporaMeTHa CTaTh, aHANI3YIOUE CXPELIYBanHA, FeHO(OH, CAAKOBI 3aXBOPIOBAHHS.
YMITH

PospizuaTi:  THNM  B3aemoail  anenis  OHOrOo reHa  (MOBHE JIOMIHYBAHHA, HEMOBHE
JIOMIHYBAHHS, KOIOMIHYBAHHSA): THIH yenaaKyBaHHs 03HaK y MIOHIH
(ayTOCOMHO-PEIICCHBHE, ayTOCOMHO- JIOMIHAHTHE, 34erUieHe 31 crarrio). BusHauarm:

poznoLis PeHOTHIIB HAWAIKIB (11CAA CXPELLYBAHHA OPrani3MiB 3 NCBHUMH TeHOTHOAMM (i
HABTAKM); MOAKITHBI FEHOTHITH TIPH 1anomy denoTrni (i HaBnaku). AHani3zysaTn: KapioTHiy,
POJAOBOIH JTIOAHHN] PE3YILTATH MOHOTIOPHAHOTO | AMTIOPHIHOIO CXPELLYBAHNA | BH3HAYATH
THN yenaaxyBanua o3nak. [lopiBHIOBATH HACHIAKKM AHANIZYIOHOro CXPEILYBAHHA NpH
HE3ANCKHOMY Ta 3UCIUICHOMY yenajikyBanHi. Po3s'asyBati THNOBI 3amaul 3 FEHETHKH HA
MoHOTIOpHINE | AHTIOPHIHE CXPEIYBAHNA; B3ACMOJII0 ATIeTIR OAHOIO reHa (OBHE | HeloBHE
JOMIHYBAHHS, KOAOMIHYBAHHS), 34enjieHe 31 crarrio ycnaaxyeauwus. OGrpynroByBarth:
WITICHICTL TCHOTHIY; 3HAYCHHA BHBYCHHSA 3AKOHIB CraAKOBOCTI ISl JiSALHOCTI JIO/IMHH.

3akoHoMipHOCTI MiHIMBOCTI OpraHiIMie Mozndikaniiina
(HecnaakoBa) MiHAMBICTD, 1T npuunini. Hopma peaxuil. Bapiauiiinmii
pan ta Bapianiiina kpusa. Cpagkosa MIHAMBICTE Ta 11 BHOM:
komOinatusra 1 myrauiitna. Jaepena komGinarnBHOT MIHJIMBOCTI.
Myrauii ta ixni practasocti. Tunn myrauiii (reHOMHI, XPOMOCOMHI,
TOUKOBI; cOMaTHYHI Ta redepatueni). Myrarenni Gaxropn ((piznuni,
XiMiuHi Ta Bionorivui).

SHATH I PO3YMITH

Jlxepena komOinaruenol Ta Myrauiinol Minausoceti, [puanan Moanpikauiinol MiHIHBOCTI.
Ipuanny BUHHKHEHHS MyTauiid. Ponb B3aemomil reHoTHITY Ta YMOB JI0BKis y opmyBanui
denoruny. AjganTHBHUIl XapakTep MojaupikauiiiHux 3MiH,, 3HaueHHs KomGiHaTHBHOT
minausocti. Bractusoeti myranii. 3Havends Myrauiil y kHTT oMU, 3aKOHOMIPHOCTI
KoMOiHaTHBHOT Ta MyTauiitnoi MinnmBocTi, komOiHaTHBHA MiHJMBICTL, Moau(ikauiiiHa
MIHIHBICTE, HOPMa peakiii, MyTartii, Myrarenni dakroph.

VYMITH

BusnauaTi npapHIBHICTE 3aCTOCYBAHHA BKAZAHMX MOHATH 1 Tepmiuie. PosmizHasati
CHA/IKOBY | HECNAJKOBY MIHIMBICTL, BHAM CHAAKOBOI MinnuHBocTi. Po3piznaTu: MyTarcHui
thaktopu; THnn Mmytauiil. TlopiBHIOBaTH: BHAM CNANKOBOT MIHIMBOCTI; MYTaliiHy i
Monudikaniiiny — MIHNMBICTE.  AHAN3yBATH  Bapiauiiinmii  pag 1 Bapiauiixy
Kpupy.—OOIrpyHTOBYBATH: 3aX0/IH 3aXHCTY OPTaHi3My Bijl BITHBY MYTareHHHX YHHHHKIB]
POJib MYTALii B €BOIOUIT OPraHi3MiB.

Cenexuis opranizmie. Biotexnonoris TToHATTS (PO COPT pPOCIIHH,

3HATH I PO3YMITH




HOpody  TBApMH, mrtam  Mmikpoopradinis.  Lltyunmii  106ip
(inmeigyansamii 1a macosuit).  Cnopianene 1 HecnopianeHe
CXPELLYBaHHA, MDKBHIOBA (BIAICHA) TIOPHUAN3aLIA, TX TeHETHYHI Ta
Olonoriuni nacniaku, 'ereposuc Ta ioro resernyni ocuosu. [Monstrs
PO OCHOBHI METO/IH | 3AB/IAHHSA CENIEKILT.

MeToan MoiekyIspHOT FeHeTHEH SK OCHOBA CYYacHUX DIOTEXHOIOTTI
MOfliMEpa’Heg NAHIIONOBA PEaKIlis, TEHHA [HKEHEPif. KIOHYBAHHA
JIHK, knitunna imkencpis. Knowysauna oprasismis. [enetnuno
moamdikosadi opranismu (TMO): npuHUHIN CTBOPEHHS | HANPAMKH
BHKOPHCTAHHS.

Metoam | sasnanus cenekuii. Ocobanpocti cenekuii POCTHH, TBAPHH, MIKPOOPIaHi3Mis. |
3HaveHHA: 3AKOHIB FEHETHKNM [UIA CeNeKuil; nominaoiaii B cenekuii pocann. bionoriune
3HaueHHs #ABMina reveposucy. llpuunun rereposucy. CnocoOu mogonanHs CTEPHIBHOCTI
MiKBHA0BHX TiGpraiB. [TpUHLMITN CTBOPEHHS Ta 3aCTOCYRBAHHA FEHETHYHO MOAH(IKOBAHKX |
XHMEPHHX OpraniiMis. HanpsMkd AocniTKeHL Ta cydacHi JocATHEHHS OioTexHonoriii.

3HaueHHs NOHSTH 1 TEPMIHIBI COPT, TOpOja, wrram, WTyaHuii 1odip, ridbpuinsanis,

IHOpHaMHT,  ayTOpHAMHE, TETEPO3HC, KIOHYBAHHA, KIOH, TCHETHYHO MOAH(IKOBaHI
OPratizMm, XHMEpH.
YMITH

Busnauarn npapuibHICTh 3aCTOCYBAHHSA BKa3aHUX TOHATH | TepMinis. Pospizuaru: hopmu
WITYHHOro 4060py, CHCTEMH CXpelilyBaHb OpraHismis. BusHauary reHeTHuHi Hachiiku pisHnx
CHCTEM CXpeniyBank opranizmin.  [lpornosysaty Hacniaxm 3acTocyBaHHA —CyHacHHX
Diotexronoriii. OUIHIOBATH NEPEBAIM TA MOAINBI PHIMKH BHKOPUCTAHHA TFECHETHYHO-
MO PiKOBAHHX OPrani3MiE.

Posnin 3. Biopisnomanitra

CucremMaTHka -  HAyKa 0po  PI3HOMAHITHICTE  OPraHisMis
BiopiznoManiTTs Hawol nnaHeTH sk Hacnijok ceomouii. Cyuacha
cHeTeMa opranivHoro ceity (gomenn: Apxel, bakrepil, Eykapiorn).
OcHOBHI TAKCOHOMI4HI OAMHMLUI, AKI 3aCTOCOBYIOTE Y CHCTEMaTHil
opraisMiB. Bui sk ocHoBHA cHCTeMaTHuHa OAMHMUA. Bionoriuna
konueruis  Buay. CyuacHi  kpurepii  suay. [lomsatra  npo
(inoreHernuny cucremaruky. Crnocofu rpadiunoro siaodpamweHHs
CTOPIAHEHOCTI CHCTEMATHYHHX TPYIl OPraHi3MiB.

JHATH I PO3YMITH

Cynachy cuctemy opraniynoro cmity. CywacHi npuHIMNKM  HAYKOBOT CHCTEMATHKH
opranismiB. OcHoBHi TakcoHOMi4HI oauuuui. [IpHHUMD iepapxivHOCTI TAKCOHIB Y
cucremari. [punimn noasiinux nase opradismis. Cyruicts Giojoriunol kKokteniii Buay.

CyuacHi xpurepii Buay. 3HAYCHHA [OHATL 1 TepMIHiB: GlOPI3HOMAHITTA, JOMEH,
TAKCOHOMIYHA OJIMHHIA, CHCTCMATHKA, HOMCHKJIATYPA, Kiacuipikalis, BHI, TAKCOH,
(inorenes,  QiTOreHeTHYHa  CHCTEMATHKA,  MOHOMINCTHUHA  Tpyna,  KIagorpama,
(pinoreneTHuHE NepeBo.

YMITH

Bu3HauaTH: npaBuiBHICTL  3ACTOCYBAHHs  DIOPI3HOMAHITIA:  NOHATTA 1 TEPMIHIB!

TAKCOHOMIUHE MONOKCHHS BUIY B CHCTCMI Opramiudoro ceity. Awuanizysatu rpadiuni
BIIOOpOKEHHS CIOPIIHEHOCTI CHCTEMATHYHHX IPYN oprauisMis. BeraHosmiosaTu piBeHb
CIOPIZIHEHOCTI BHIIIB HA MIICTABI ananily IXHIX KapioTHmie.

Bipyen. Bipoiau. Ipionn

Ocobnupocti opradizauii ta ¢ydkuionysanua sipycis. Tinortesn
noxomxenns wipycie. Pone Bipycis y eponwouii, nowsTTs npo
rOpH3OHTANBHE nepeHecerHd reis. [nsaxy npoHHKHEHHA BIPYCIB B
OpraHi3MM  POCIMH, TRapWH Ta J0anHu. B3aemopis Bipycie 3
KJIITHHOIO-Xa38THOM. BUKOpHCTaHHA BIPYCIB ¥ FEHETHUHIN iHKEHEpH
ta Olonorivemx Metogax  OopoTeOM 31 WIKIATHBHMH  BHIGMH.
[Mpodinaxruka BipycHUX saxpopioBads MoauHu. [lodarrs  npo
BAKIHHALLIIO.

3HATH I PO3YMITH

Ximiunuii cknag, ocobnusocti GyLosH Ta BiaTBOpeHHs Bipycis. MeXxaHi3MH NPOHHKHEHH:
BiPYCIB B OPraHi3Mu HOJAMHH, TBAPHH, pocauH, Gaxtepii. LUnaxu Buxomy Bipycy i3 KniTHHE,
Brums Bipycy Ha kiIiTHHY-XasAiHa. TIpHKIAMH 3aXBOPIOBAHL JIOAHHH, AKI CHPHYHHAIOTH
gipyen (moniomienir, rpun, CHIJL, rematurn, ennedanit, kip, naporur, [PBI). 3nauenns
MOHATD | TEPMiHIB: BIpYCH, KANCH1, CYNepKancu, BIpoiau, npionu, BakunHauia, Gionorivauii
meTos 6opoTEOH.

YMITH
Busnauaru BKA3aHHUX TTOHATL 1 BisyansHo

NPAaBHILHICTE  3ACTOCYBAHHA TEPMIHIB.




[MonaTTa npo BipoiaH, NPIOHH.
|

posnizHaBaTH TA Xapakrepuiysatn Dakrepiodari, a1eHoBIpyCH, BIPYCH TIOTIOHOBOT MOaTky,
rpuity, iMyHoaedinuty  moaumi.  OGrpynToBYBATH 3axoin  npodinaktukn  sipycnux
JAXROPIOBAHE JTIOAMIH, HEODXIIHICTE FI00AILHOIO KOHTPOIO 32 BipyCHUMM iH(exiiamy
SHOIMHKM, TBAPUH | POCIHH B cyuacHHx ymosax. OUIHIOBATH HEPCIICKTHBH BHKOPHCTAHH
BIpyCiB y DioTexHOmoTiAx.

‘ [pokapioTnuni opranismu
Byaosa knithnu nipoxapioris. [MpokapioTHuni opranismu (apxei,
Galclepn], ocodnMBOCTi TXHROT Opranizauil Ta gyHkuioHyBanHa. Tunn
':amnncmm (do1o- i xemocunTes, rereporpodine) i Auxanus (anacpobue
1 aepobne) npokapioTHuHHX oprauiimie, Posmuomenns (nonin Ta
| BpysbkyBanms KiiTu) i 0GMiH cniaxoBoko indopmauicio (Kon'oraiix)
Yy NPOKAPIOTHYHHMX Opradiamis. B3aemo3s's3gu  [POKapioOTHYHHX

3HATH [ PO3YMITH

Byaosy knituin npokapioris. OcoGnupocti opraxizanil, )KHBNEHHA, IHXAHHS, POIMHOKEHHSA
NPOKAPIOTHYHUX opranismis. 3nauenna apxeit i Gaxrepiii. llpuknann OGaktepiit (kuuwkosa
nanuuka, xouepHuil Bibpiod, sonotHeTnit cradinokok, nianobakTepil: cnipynina, HOCTOK).
[puKnaan 3axXBOPIOBAHE JIIOAMHH, SKi CHIPHUHHAIOTE OakTepil (aurina, audrepis, Kauunok,
Tyoepxynboa xonepa, THd, ckapaaTHia, HOTYNIIM, CANbMOHENTLO3, MPABElb), LUIAXH IXHLOT
nepeaaui. 3Hauenus MOHATH | TEPMIHIB: HPOKAPIOTHYHI OpraniamMu, HyKIeoil, Kou'toraiis,

OcobnuBocTi OY10BH T4 TPOLIECIB AU TTE LA IBHOCTI OTHOKNITHHHHX Ta
GaraToKIiTHHHHX BoAopocTeil. llpeactasnukn Boxopocteii: 3eneni
BOJIOPOCTI

(xiamigoMonaa, Xiopena, yirorTpuke, cniporipa, yaesa), Hdiatomoni
BojiopocTi (ninyaapia, nasikyna), bypi Bonopocti (naminapia, dykyc,
capracym), Yepsoni rogopocti (nopbipa, inodopa, kopatina).

OpPraHisMiB 3 HUIMMH  OpragfisMaMu  (MyTYmi3M, KOMCHCANI3M, | IHLHCTYBAHHA, MYTYani3M, KOMEHCATi3M, NapasuTusM, HiTpH(ikauis, aenitpudikauis,

napasutusm), Ponb npokapiotie y npHpoLl Ta KMTTI  MOANMHM. |a3oTdikcanis,

XsopoBorsopui Daktepii Ta 3axpoproBanna moamau, mo wHumu | YMITH

BUIIMKAIOTECS.  [podbinaktuka  Ta  jikysanns  Gakrepianbumx | Busnauaty npaBuibHICTE  32CTOCYBAHHA —BKA3aHWX TOHATL | Tepminis,  Bizyarnuno

3AXBOPHOBAHb. posniznapatn Gopmu Gakrepiii. Pospisuatn apxei 1 Gaxtepiit. [lopisuiopati Gyaosy kiitin
npo- Ta eykapioTiB. BCTaHORMOBATH THI  B3a€MO3B'M3KIB  NPOKapioTiB 3 iHUIMMH
oprasizmamu, OOGIpyHTOBYBATH 3aX0AM npodinakTHkM Ta JdikyBanns OaxTepianbHux
saxsoproBanb. OUIHIOBATH NEPCTIEKTHBH BHKOPHCTAHHA GakTepiii y GioTexHonoriax.,

Boaopocri 3HATH [ PO3YMITH

Ocobnnsocti GyaoBr Ta 1POLECIB KHTTELANLHOCTI  AIATOMOBHX, OYPHX, HePBOHHX
sojopocteit. [lomwmpenns, pisnomanitnocrell npeacrapuukis. Heobxiaui ymosm ans
NOUIMPEHHS BOAOPOCTEHl. JHAUEHHS MOHATE | TEPMIHIB: 300CMOPH, TATOM/CIaHE, MIPEHOT.
YMITH

Buinauat NPaBHIBHICTH 3ACTOCYBAHHA BKA3aHUX 0OHATE | Tepwminie. Bisyansuo
POMIZHABATH Ta XAPAKTCPH3YBATH BKasaui BUAM Bogopoctei. [Noscuiopatn ocoGnusocti
OynI0BH BOXOPOCTEH Sk PE3yNbTaT anantauii 10 cepeloBHILa MCIIKAHHA.

Pociuun. Bereratusni oprany 1a surresi Gyskuil pocann Knitnnn
pocint, OCHOBHI Tpyny TKAHHH POCAHH: NOCTIHHI - MOKPUBHI
(mKipouka, KOpPOK), NPOBiAHI (CYAWHH, CHTOBHAHI TPYDKH), OCHOBHI
(potocunTesyioua, samacaiona, B TOMY  UHCABT  EHIOCTIEpM,
| MexaHiuna); TBIpHI - Bepxipkosa i Giuna. 3aranbHa XapakTepUCTHKa
pocnu. 3navenns pocnun, Kopiwb. Buan kopediB (ronobuii,
noaarkosi, 0i4Hi). Kopenera cuerema 1a il THn.

3HATH [ PO3YMITH

Ocobmupocti Gymobu knitns pocans. THOH pocauunux Tkauus, iX OyaoBy i dynxuii.
OsHaky, #Ki BUIPI3HAIOTE POCIHMHM B HIIHX eyKapioTH4HWUX opradizmis, Mynkuil
BEreTaTHBHHX Opradis  pocans. Ocobaupocti  soBHiWHLOT | BHYTpiLHLOT  OynoBu
BeretaTMBHUX opradie pocnut. OcobansocTi Oy10BH KOPEHENIOIB, NICMHHMX BHAO3MIH
narona. bionoriune 3HadveHHs BHIO3MIN BereTaTWBHMX OpraHie. BiacMozs'ssox Mk
YACTHHAMH POCIHHHOTO OPraHiIMY.




30Hu KopeHs Ta ix quHKLJ.JE
Buyrpins Gyjo8a Kopexsi B 30H1 KOPEHEBRHX Bollockin, Buiosminm
Kopensa  (KopeHennoan, OyaLOOKOpPeHi, ANXanbHI, ONopHi, HinK,
HOBITPAHT, KOPEH] - IPHCOCKH ).

[Marid, Horo OCHORHI YACTHHM (BY30II, MUDKRY3IH, JIMCTKOBA na3yxa).
THIH MArOHIB: NPSMOCTOAY], BHCXIHI, BUTKI, 4iNKi, Mos3yui, cranki.
bBpynska - sauarkoBuit narin. bynoea Gpynekm (nycku, Kouyc
HApOCTaHHsA,  3adaTkoei  JuCTKW).  PisHoBMan  OpyHbOK  3a
pO3TALIYBAHHAM HAa m1aroHi (Bepxiskosa Ta Oluna/masymna/), 3a
Oynoroio (BereraTMBHI Ta reHepaTHBHi/KBiTKORI/). bynopa narona:
crebno  ta  snerkn.  lanymenus naroda, (GOpMyBaHHA  KPOHH.
Bunozminn naroma: migzemsi (kopeneemule, nijzemua crebnona
Oynbba, uubynuna, dynbOounbynuHa) T4 Han3emHi (Byca, BYCHKH,
HazseMua crefnosa Oyne0a, KOMOUKH).

Crebno. Buyrpimms Oyaosa gepes'suucroro crefia (cepuesiua,
aepesuna, kamOiit, 1y0, KOPOK, cepleBHHHI TPOMCHI, PIMHI Kiihiis),
JlucTok: 30BHIiWHA OyioBa (OCHOBA JIMCTKA, YEPELIOK, JHCTKOBA
NIACTHHKA, TNPWIMCTKM), BHYTpiLHS OyaoBa (OCHOBHA TKaHHMHA-
croBnyacTa i ryduacra, npojaMxu, KHIKH (1epesrHa, J1y0), KyTHKYIE,
wkipouka), bynkuil. HKuakysanus AucTKIB: mapancibHe, Ayrose,
nanedacte, nipuacre, Buiabuacte. JIHCTKOPOIMilLEHHN: nOYeprose.
CYNPOTHBHE, KineuacTe. Buaoaminm nncTka (BYCHKH, KOMIOHYKH,
JIYCOYKH, JTHCTKU-ITACTKH KOMaxoiaHux pociut). Jincronan. Kurresi
(yHEUIT pocaun: UBACHHA (MiHepankHe, (JOTOCHHTEZ), AHXAHHA,
Tpancnipatis. [Nepemitienns pevosud 1m0 pocinti. Pier i possutok
pocaun. Pyxu pociann (pocTosi, rirpockoriuni). Perynsiiis muTTeBnx
GYHKLE Y pOCIHH.

Mexanismi, AKi 3a0e30CHyI0Th IEPEMILLCHHA PEHOBHH 110 pociHni. OCOBINBOCTI | 3HauCHiA
B OKHTTI POCIMH MIHEPAILHOTO AKHBICHHS, NPOLECIR (POTOCHHTEIY, XA, TpaHciipaiiii,
aumcronaga.  Ymosw, Heodxiani ans  saificHenns  Qotocuuresy. Cnocobu  perynaiii
Tpakcnipauil. Bruims wa pisedb Tpancnipanil crany atMociepH HaBKONO AMCTKE, CTaHy
TPYHTY, PO3MIpY i KiALKOCTI MMCTKIB, KinbkoeTi npoanxis. TlpucrocyBanus 10 3MCHILEHHS
Tpancmipawii.  Perynatopu  pocTy  pocnui.  3HaueHHs  NOHATH | TEPMIHIE:
CY/IHHHO-BOIOKHUCTHI nyvok, kamOiil, kenaema, duroema, BHCXIAHMI | HU3XIHMI TOTOKN
PEUOBMH, KOPEHEBHIT THCK, IIPUCHCHA CHIA THCTKIB, (hiTOropMonn, (ITOHIININ, BIYHOIEICH
POCITHHH.

YMITH

Busnauaty npasuieHICTL  3aCTOCYBAHHS  BKA3aUMX nouaThL | Tepminis.  Bisyansuo
pO3Ni3HABATH TA XapAKTEPH3YBATH: TKAHWHH POCIHMH, BEIETaTHBHI OPraHH POCIH; BHIH
KOPEHIB; THITH KOPCHEBHX CHCTEM; BUIIO3MIHH KOPEHH; 30HH KOPEHA; EICMEHTH BHYTPILLIHBOT
Oy/I0BH KOpeHs Ha NOTMepeuHoMY 3pisi; eleMEHTH MaroHa; THIIH FalyKeHHs naroHa; THIH
MArOHIB, BHIO3MINH MAroHa: efneMeHTH BHYTPIHEOT OVAORH Neper'sHHCTOro credia;
CNEMEHTH  JOBHIIIHLOT T4  BHYTPIWIHLOT OVI0BM JIMCTKAD THMIM  KIIKYBAHHA T4
JIHCTKOPO3MILUCHHS; MPOCTI T CKJIAMHI JIMCTKH; YCPEUIKOBI Ta CHIAYI JINCTKH; MNasyllHi
JAMCTKH:  elleMedTH  OynoBn Opydbkn; Tunm OpyHbok. [lopiBHIOBATH! MHUKYBaTy Ta
CTPHIKHEBY KODEHEBi CHCTEMM; rewepaTwBHI | meretatmeHi OGpyHbku 2a OGyaoBow |
(GyHKIiAMH; mpolecH (POTOCHHTE3Y | AMXAHHA Y POCAHH. YCTAHOBAIOBATH: BIANOBIIHICTH
MUK KJHTHHAMH | THIAMH TKAHMH, B336MO3B'A30K Mik GYA0B0I0 Td (GYHKUIAMH POCITHHHHX
TKAHIH. )

PopisusTi: BHCXIAHUM T4 HU3XLIHHIT TOTOKK PEHOBHH, POCTOBI FirPOCKONIMHI PYXH POCITHH.
[MoscHiOBaTH: TIPHYHHN BIIMIHHOCTEH Y POCAHHHHX KIITHH; OCODJIMBOCTI POCIMH, AK
pe3ynLTAT NPUCTOCYBAHHA iX JI0 WTTA Ha cyXogoni. [lomoawTH winicHicTs opraismy
POC/HH.

["eHepaTHBHI OPraHu HOKPHTOHACIHHUX POCINH

byoBa KBITKH: KBITKOHIKKA: KBITKOJOMKE; THYHHKA (MUK, CHI3Oa 3
nuakosm, GynoBa MUIKOBUX 3€PEH, THYHHKOBA HMTKA), YalIOTHCTKH
(uaieyka); NearCTKH (BIHOMOK); OLBITHHA; Marodka (HpHiMouka,
CTOBIYMK, 3aB'A3b (BCPXHA | HWKHA) 3 3apOJAKOBUMH MIILIKAMH B
HACIHHUX  3adarTkax). @DyHkuil BiTkM. Pi3HOMaHITHICTH KBITOK
(oaHocTaTeBl Ta ABOCTATEBi, [0, 3 M[POCTON Td TNOABIHHOW
OLBITHHOIO),

3HATH I PO3YMITH

bynosy 1 (yHKuil KBITKH, Hacimmum, miogy. bionoridHe 3HaueHHs: CYUBITB, MIOAIB,
NOJIBHIHOrO 3amaiHenH, 3anuIeHHA, nepioy cnokolo Hacinuuu, Ocobaneocti Oya0BM:
HACIHHHM OIHOMOJILHHX T4 ABOJAOJILHUX POCIHH: PI3HUX THIIB IUIOMIB. 3HAYCHHS MOHATE i
TEPMInIB: MHIKOBA TPYOKa, THIIKOBXIJ, CHIOCIIEPM.




Gopuyna keitkr, CyusiTrs. THIH CYUBITH (IIPOCTI - KHTHILA, I04ATOK,
rONOBKA, KOILMK, HIHTOK, 30HTHK, NPOCTHIH KOIOC, CKAAAHI - CKAaIHuil
KOJ0C, BOJOTE, CKIAIHHH WMTOK, CKIAAHHH 30HTHK). Janunenna ta
HOTO PI3HOBH/IM (camMo3aiiuieHus Ta nepexpecte sanuienus). OcHopHi
crnocobH MEpexpecHoro 3anwicHus (3a J0N0MOrol BITPY, KOMax).
Ananrauii pociuH 10 cnocody sanuienns. [oasiiiHe 3aniniaHeHus y
h”BiTKDBHK POCITHH.

V-reopenns Hacinunu Ta naoay. ynxuii nacinuiy Ta niaoay. bynosa
HACIHMHM: [IKIPKA 3 OTBOPOM, 3apojiok (3apojKOBHH KOpPIHELb,
niaciM'sgonsHe  Konmino, cim'sgons, pybumk). Byaosa  mmoay
(TpLOXIIAPOBA CTIHKA i

vacinuua). Tunm nnoais: cyxi (cim'uka, 3epriska, ropix, 616,
KOpoDOYKa, CTPYHMOK, CTPYYEHOK), COKOBMTI (NpocTi - KICTAHKA,
rapOy3uuna, srojaa, nomepaneus, s6nyko; 30ipui - 36ipHa kictanka,
cyHnumHa; cynniaad. Ilepion cnokol Ta YMOBM  [POPOCTAHHs
HACIHHHH,

YMITH

BisyanbHo po3nizHaBaTh Ta XapakTepH3yBaTH: eICMEHTH OYI0BH KBITKH, HACIHHHW: KBITKH
OJIHOCTATCBI Ta JABOCTATEBI, MO, 3 MPOCTOIO TA MOABIHHO OUBITHHOW; THITH CYUBITE; THITH
wioais. PospisnaTi: aBocTaresl, OJIHOCTATEBI, CTCPUIILHI KBITKM, OJHOJAOMHI Ta JBOJIOMHI
POCIMHHK; KBITKH 3 MPOCTOI Ta NOABIHHOIO OUBITHHOIO: NMPOCTI Ta CKIAAHI CYUBITTA; cyxi
(PO3KpHBHI i HEPO3KPHBHI) Ta COKOBHTI TUIOJM: OIHOHACIHHI Ta BAraTOHACIHHI N0,
Anamizysati hopmyny keiTkn. BeraHoBmoBaTH B3aeM03B'A30K Mk GyI0BOIO Ta QIyHKILIAMN
yacTun KBiTKW., Busnadari: crnocid sanuacuus 3a Oy0BOIO KBITKH; cnocid nouwmpeHus
1710118 3a iX Dy10BOL0.

| Pi3HOMAHITHICTE  POCIHH.

Posmuosenns  pocavn  Tlowsrrs  npo
KMTTEBWH UMK POCITHH {'-ICIJI'yB&HHE HECTATCBOIO Ta CTarcBOro
NOKOJIHE).

3aranbHa XapaKTepHCTHKA, 0co0IHBOCTI MOUIMPEHHA, 3HAYCHHA MOXIB,
TIayHiB, XBOLUIB, MaopoTeil, roJOHACIHHHX, NOKPHTOHACIHHIX.
Pisnomanitnicts pocnun: Moxu (nomiTpux, mapiuantis, carnym);
[nayun (cenarinena, Gapadeus 3Buuaitnuii, nnayn OynaBoBMaHMIA);
XBomi (xBour monboBHIl, XxBomr micosuit); [lamopoti (mmMTHHE
HOJIOBIYMI, OpIsiK, JNMCTOBMK, CTPAyCHUK, caibBiuin); I'onmonacinmi
(riHKTO  ABONONATERe, THC ATIAHMI, Ty#A, KHIAapHC, COCHA, AJHHA,
MOJPHHA, AI10BELb, KEAP, BEALBIMIA IMBOBWKHA, edielipa, CaroBHUK);
Iloxpuronacinui (Kanyeraui/XpecTousiti/: TPHUHKH, pelbKa IIHKA,
kanycra, ripumud, panc; Po3oBi: CyHMLS, 1HMWIMHA, ropobnHa,
A0IYHSA, BHLIHS,

boGogi: ropox, kpacons, konwoumna, pobinia/Gina akanis/, mouepua;
[MacnboHOBI: NETYHIA, NACHIH, TIOTIOH, KApTOMIL, TOMAT, NEpels;
Aiictposi/Crnantousiti/; cousmnuk, kynsbaba, Oyask, pomaiika,
gonowka; Lnbdynesi: unbyns, wacuuk, uepemiwa; Jliniitui: Tionenau,
nposicka, ninig; 3nakosi: KyKypya3a, pHc, NIIEHMI, KHTO, OBEC,
oueper, nupii).

Dopmu i cnocobn po3MHOKEHHA POCINH,

3HATHU I PO3YMITH

3arankHi  03HAKKM  POCHMH  yKasauux rpyn  (ocoBauBocTi OyIOBM Ta PO3IMHOKCHHS,
[epeBAKaIoe Y HHUTTEBOMY LMK NOKOMIHHS, #oro ocobausocti). Brue ocobimsocteit
6)’,‘103" i POIMHOMCEHHA HA NMOITHPCHHA POCITHH. nplilIIIHI‘l, O 3YMOBIIOIOTE MaHyBanHs
[OKPHTOHACIHHUX POC/HH Y cyuacHiit uiopi. BiAMIHHOCTI OJHOAOABHHX [TOKPHTOHACIHHIX.
3uaucHud y NpUPol Ta SKUTTI JIOAMHM pocaud ykasanux rpyn. ®opmu i cnocobu
posMHoMeHHs pocinH. BiogoriuHe 3HaueHHs BereTaTHBHOIO PO3MHOMKEHHS POCHHH.
3navcHua MouATE | TEPMIHIB! POIMHOKEHHA, JKHTTEBHIT KA, cnopa, cnopodit, rametodiT,
CIIOPAHTT, TAMETAHTT, APXErOHTT, aHTepu il

VYMITH

Bu3HauaTH [pPABMIBHICTE 3ACTOCYBAHHS BKA3AHMX [OHATL 1 Tepmiuie. BisyaneHo
pO3Ni3HABATH T4 XapakTepH3YBaTH: BKA3aHi BHAH POCIHH; CNOCOOH BEreTaTHBHOTO
POSMHOMKEHHA  (KUBLIOBAHHA, LICOACHHA, BIABOJAKAMH, KOPCHEBMMM  MapOCTKAMH.
BHUAO3MIHEHHMH MATOHAMH),

PospisnaTy: cratese | HecTaTere NMOKOJIHHA MOXIB, MANOPOTEil, XBOWIIB, NIAYHIB; (opmu 1
crnocodn posmuokeHHs pociani. [TopiBHIOBATH: CTATEBE | HECTATEBE POIMHOKEHHS POCIHH]
AUTTEBHI MK POCIHH, [0 PO3MHOMKYIOTH CTIOPaMH | POCIHMH, 110 PO3MHOMKYIOThHCHA
HACIHHAM; TOJOHACIHHI | TMOKPUTOHACIHHI pOCAMHM 33 OYI0BOWO 1 OCODIHBOCTAMM
PO3MHOKEHHA.




I'pubm

Baraibna xapakrepucTika rpudis. Ocodamsoeti Gy10BH Ta npotecis
AHTTEAIANLHOCT] HA NPHKIA WANHHKOBUX, LBITEBHX rpubis Ta
|apiacokis. Fpubn canporpodin. napasuwrn, cumbiorpodu. 3uauenns
rpubin y npupoai ta

KHTTI J0AHHY. PisnoManithicTs rpubis: wanunkori rpubn (Macmox,
Gismit rpnd, nizocHuHUK, ONEHLKW, nevepHui, Myxomop, Gnina
noraika), UBiesi rpuGu (Mykop, neninn, acneprin), rpuéu-napazuri
pociH  (TpyToBHKHM,  DOPOUIHMCTO-POCAHI,  CAKKH,  PIKKH).
Bukopucranns rpubis y xapuosiii npoMpcaoBocti Ta hapMakonor.

IFHATH [ PO3YMITH

Binminnocti rpuGis sin pocimn i reapun. Ocobamsocti Gy10BH WANMHKOBHS rpuGis,
UBinesux rpubis, Apixakie. Poak rpubis y npuposi. 3HaueHHA NOHATL | TEPMiHIB  MiLeniii
(rpubnuua) ridu, mroaose Tino, oecMoTpodHIT CnociB KHBIEHHA, MiKOpH3a, canpoTpodin,
cumMbioTpodn

YMITH

BH3HAUaTH MPaBHABHICTL  3aCTOCYBAHHA BKA3AHMX NOHATH | TepMinie;  Bisyainno
PO3NI3HABATH TA XapakTCPU3YBaTH cneMenTH GYA0BM IANUHKOBHX | UBLICBMX rpHbis.
Po3pisusti: wanuukosi ta uBinesi rpudu; mwanuakosi rpubu 3 TpyGuACTHM | NnaCTHHYACTHM
rimenodopom. TlopisHioBaTi HpUHIHIKM Opranizauil, ocobansocti GynosM Ta HpOLIECH
KHTTEMAILHOCTI TPHOIB Ta IHIIMX CYKapiOTHUHNX OpramisMis. BusHauatu ssacMoss'ssku

rpuGis 3 iHMMK opradisva. OUIHIOBATH  MOXKIMBOCTI  BUKOPHCTAHHS IPHGIB
FOCHOJAPCHKI JIAILHOCT TH0HHH,

Jnmaitnukn 3HATH [ PO3YMITH

Jhunaitsnkn - acouiauii cnpasxnix rpubis 3 dorocunresytounmi |Ocobnupocti  Gyaoms  Tanomy | KMBICHHS  HIANHHMKIE., CrocodH POIMHOMKCHES

opradismamn  (BOnOpocTAMH  Ta  wianobakrepiamu). Bynosa Ta
ocobnuBoCTI JKHTTEIAIBHOCT (HMBICHHS, PO3IMHOMKEHHS )
auwaiinkkis. Hakunni (nexadopa), nucrysati (napmesia), Kyimmcti
(knanonis) mnuaiinuky, 3HauCHHA THIAIHHKIB ¥ IPHPOLI T4 KHTTI
JOTHIH.

Juwaiinnkis. [puunnn, mo 3yMOBIOOTE BHTPHBATICT NTHINANHMKIB. 3HAMCHHS NOHATE |
TCPMIHIB: CllaHb (Tanom), pu3oinu, copesii, isuaif, Gioinankaropu.

YMITH

BU3HAYATH  MPABWILHICTL  3aCTOCYBAHHS  BKA3aHMX TIOHATL | TepMiMis:  Bisyaasuo
PO3MI3HABATH Ta XapaKTEpPH3YBATH BKA3aHi BUAH NHIIATHWKIB, POIPIBHATH  HAKMIIHI,
JUCTYBAT, KYIUMCTI INIIATHIKH TOMEOMEPHHIA Ta reTepoMepHHil TATOMH,

OanoxniTuhui retepoTpodHi eykapioTHuHI opraHizmu

BinbHosusyui i napasuruuni BHAN OAHOKIITHHHHX TETEpOTPORHNMX
EYKapioTHYHUX opraniMis. Mewkanui npicaux Boaoiim: ameba
npoteif, indysopis-rydensska. Ocofmmpoeri GynoBu Ta npouecis
KHTTEAIANLHOCT] (KHBICHHAA, JMXAHHSA, BHALICHHA, OCMOPErynsiis,
pyX. MOAPAZMUBICTH, POIMHOKEHHS, iHuMcTyBanis). [lapasuru
JOAHHA  (ansedTepifina  ameba.  Mamapifinui maasmomii)  ix
0CODMBOCTI. 3aXBOPIOBAHHS, 1O BHKIHKAIOTECH NAPASHTHYHHMU
OAHOKIITHHHIMY (ameGHa JusenTepis, Manapia), Ta ix npodinakrika.

3HATH I PO3YMITH .

Cepenonnina  icnypanus,  cnocobn — PO3MHOKCHHA  ONHOKAITHHHUX  FeTepoTpodinK
CYKapioTHUHUX Oprauismis. By1oBy, 03HAKH Ta NPOABM KHTTEMISIBLHOCTI amebn npoTes,
ingysopii-tydensrn Binminnoeri mix aBro-, rereporpomumu opranismamu. 3Havuenns
NOHATH | TEPMiHIB reTepoTpodu, HeTa, CKOPOTINBI BAKYOI, TPABHI BaKYOi, ICCBIOHIKKH,
BIHKH, BEreTATHBHE 11po, FEHCPATHBHE AP0, OCTATOMHHH Xa3diH, IPOMIKHHI Xa3aTH.
YMITH

Busnauary  npasuinHicTh  3acTOCYBaHHA  BKA3AHMX NOHATH | Tepminis.  Bizyansno
PO3NI3HABATH Ta XApaKTEPUIYBATH BKA3aHI OAHOKAITHHHI retepotpodmi opradizmm Ta
enemMeHTH X Oyzosu. OOrpyHTOBYBATH 3ax0ad Npo(iNAKTHKM 3aXBOPIOBEAHE, 110
BHK/IHKAIOTBECA NMAPasHTHYHHMH UJ{HOK.ITiTIiHHHMH opr:miamamn.

[yoxn

['yOkn - nmepsuuni GaraTokniTHHHI TBApUHM, 10 NepeByBAOTL Ha
JOTKAHHHHOMY pisui opranizaunii. Ocobimsocti Gyaosn Ta npoiecis
KUTTEAILHOCTI Ha npukiani Gogsru. Pons ryGok y npuponi ta xuTTi
JHOJHHH.

3HATH [ PO3YMITH

Ocobausocti Oynosn Tina rybox. [pouec KHUBICHHS, AMXAHHA, BIALIEHHS, POIMHOKEHHA
ryfok. Criocit xutrs ryfok. 3HaueHHa NOHATH | TEPMIHIB! Mesories.

YMITH

BHiHAuaTH [IPABMILHICTE 3aCTOCYBAHHS [OHATL | TepMinip, Bisyanwwo poinisnarat
caeMEHTH Oy1081 Tina ryOKn. PospisuaTi THI KAITHHHNX ry0ok.




R |

CripamsiHi  DaraTtoKIiTHHHI  TBAPUHH, ZarwibHi 0IHAKH Oynosn 1
NpoLeciB WHTTEAIAABLHOCTI

Trarunn teapui, Tunw cumerpii Tina (apobidua, pamiannua). THiK
MOPOKHUHM Tina (nepBunua, BropuxHa, 3mimana). [lokpusn Tina.
CHCTEMH OPraHiB: OMopHO-PYXOBA (30BHIIHIN Ta BHYTPIMIIii crener,
FiAPOCKENET, MYCKYIarypa). TpaBHa cHcTeMma  (3aMKHEHHi T4
HACKPITHWIT  KMIIEYHUK, TPABHI  3a/1034), KPOBOHOCHA CHCTEMA
(3aMKHena, He3aMKHeHa), HepBoBa cheTema (andysna, ranrnioHapha,
TpyGuacra), pizHOManiTHICTE opramip amxanua (3m0pa, Tpaxei,
AereHeri Miliku, nerei) | BHAUICHHA (HHPKH, MajblirieBi cyauHm,
metanedpuail, nporonedpuaii). Oprann uyrrs. [logpaznusicrs Ta
pyx. @opmu posmuoKeHds teapud. Crareri KniTHHM, 3aniijHeHHs.
Poseutok TBapHH.

3HATH [ PO3YMITH
OcotnurocTi opranizauii Tina teapun. Opraiy, cHcTemn opradin Teapun 1a ixni Gyikuii.
Pi3HOMaHITHICTL MOKPHBIB Ti/1a, OPraniB INXAHHA, BHLTCHHS, Opradis uyTTa TBapnH. Dopyn
posMuosenns, 3anmignenns rteapud. Ctaresi knituen i craresi 3anosn TBapun. Tunn
posauTKy TBapui. [TposBH #UTTENIATLHOCTI TRAPHH. JHAYCHHA MOHATL | TCPMINIB: TBApHIK,
EKTOIEPMA, EHTOJEpMa, Me30[epMa, JABOWIAPOBI | TPUILAPOBI TBAPHHW. CHMETpis Tina,
NOPOKHUHA  Tind, MOKPUBM  Tina, MOAPAZAHBICTE, [PAMHI 1 HENPAMHUI  POIBHTOK,
3anAiaHeHHA, rTepMadPOAHTH, LK POIBHTKY/ KHTTERUI LK/,

YMITH

BuiHauaTh NPABHALHICTL 3ACTOCYBAHHA BKA3AHWMX TOHATH | Tepminip.  Bizyanbuo
PO3Ni3HABATH TA XAPAKTCPH3YBATH OPTaHM | CHCTCMM OPramin TBAPHH, THN KPOBOHOCHOT
CHCTCMHM, THIT HEPBOBOT CHCTEMM, THIT cUMeTpIT Tixa, TTopiBHIOBaTH: TPAHCTIOPT PEYOBHH Y
TBAPHH PI3HUX TPYI: TPABHI, KPOBOHOCHI, JMXAMLHI, HEPBOBI CHCTEMH TRAPHH PITHUX TPy
Oy10BY CKE/eTa, TONOBHOIO MO3KY xpebernux TapuH. Po3pisnsTa: BUAM CKeXeTal THIM
MOPOKHMHH TiA; THITH PO3BHTKY TBAPHH; cnocoln nepecyBanus TBAPHH, THI KHIIEYHIKY,
(hopMM 3anmiAHEHHS.

[loseninka TBapuH

Bpomxena 1 wabyra noeeiinka. DopMu  HOBEAIHKM  TBapHH:
JOCTIIHUILRA, XAPUOBA, 3AXMCHA, FIrCHIYHA, PENPOAYKTHBHA (NOLWYK
naprHepis, OarbKiBchKa noBediHKa T4 TypboTa NPO MOTOMCTBO),
TepHTOpiambHa, cotianbHa. Crocobn opieHTyBanna TBapuH. XOMIHT.
Mirpauii Tapud. Komynikanii Tsapun. Enementapna posyMosa
JiANBHICTE.

3HATH [ PO3YMITH

[pucrocyBanbHe 3HaUCHIS NOBEAIHKOBHX peakuiii Tapun. bionoriune 3HAUEHHA BPOIKEHOT
ta wabyrtoi nopeminku Teapud. [lpuknamn: Mirpauniil TapuH; cnocobIB OpIEHTYBaHHS,
KOMyHiKaLiii Trapun; QOpM MOBEATHKH: BHKOPHCTAHHSA TBAPHHAMH 3HAPA/LbL 1paLli.
3HAUCHHA TOMATL 1 TEPMiHiB; IHCTHHKT, HAYUYIHHS, MOBENIHKA TBAPMH, MIiTpauis, XOMiHT,
YIPYTOBaHHA TBAPHH, ENCMEHTAPHA PO3YMOBA JiAIbHICTD.

YMITH

BusHauarH NPaBILHICTL 3aCTOCYBAHHA BKA3AHHX NMOHATL i Tepminis. Pospiznaru dopmu
MOBE/TIHKN TBapuH, TTOACHIOBATH: 3MIHN MOBCAIHKN TBAPHH 3 BIKOM; HHKJIIUHI 3MIHH
MOBEIIHKH TBAPHH.

.

PiznomaHiTHiCTL, nowMpenns, 3navenus Tteapun  Aanki, abo
KnikoBonoposHuHHi, X pisHoManiTHICTL: Mely3a aBpenis, Meay3a
KOPEHEPOT, MijIpa, aKTHIIA, Ma/IPEnopoBi Kopanm.

[lnocki weppn. Pi3HOMAHITHICTE MAPaiHTHYHHX TUIOCKHX HEpBIB:
Cucynn (neuinkopuit ta koraunit  cucynu), Crhoxkosi uepsn
(Gruaumit Ta CBHHAYMI WiN'AKH, EXIHOKOK, CTBOMKAK IHHPOKMIT).
Hemaroan, abo Kpyrni uepeu. PisHOMaHiTHICTE NapaznTHuHHX
HEMATo 1 (aCKapHad IOACLKA, TOCTPHK, TPHXIHENa),

Kinsuacti veprn /Kinkuaku/, ix pisHoManiTHICTh: bararoieTHHKoR
uyepBn  (uepeic), ManounernHkosi  uepsn  (I0WIOBHI Hepe'aK,

rpybounuk). [T'aBkn (MeanuHa n'aska).

SHATH [ PO3YMITH

3araibHi 03HAKH WICHHUCTOHOTHX, MOMOCKIB, Xopaosux. Ocobnupocti GyI0BH, npouecis
KMTTEUATBHOCTI,  POIMHOKEHHH 1 PO3BHTKY.  cnocoby — AHTTA,  NOBEAIHKM:
KHIIKOBONOPOKHHHHUX Ha NPHISIAJL FAPH; II0CKUX YEPBIB Ha MPUKNIAL TIAHAPIT MONOYHO-
GiU10i; KPYP/IMX HYCPBIB HA NPHK/IALI ACKAPH/HM JIOJCKKOL KUILYACTHX YepBiB HA MPAKIAL
JIOLIOBOFO uepR'AKA; PAKONOAIOHHX HA NPHKJIAL PIMKOBOTO paka; MaByKOHoMGHHX Ha
NPHKAAN NAaBYKa-XPECTOBHKA: KOMAX HA MPHKIANl XPYlUa HA NPHKJIALL OKYHS PIYKOBOTO;
amhiBiii na npuknani xabu craskopol; penThiliit Ha npuknani ronyfa; ccasiis Ha npHKnal
Kkpota abo naioka, OcobIMBOCTI NOMIPERHs, GYIOBH Ta IPOUECiB KATTENANBHOCT], LMKIH
POIBHTKY MAPa3MTHUYHUX 4cpBiB. XapakrepHi 03HAKH, Pi3HOMAHITHICTb, PObL Y TpHPOAL Ta
JKUTTE TIOTHHK TBAPHH Y MEKAX YKA3aHMX TAKCOHIB | npeacrapunkis. Bynosy aitus nraxis.




HYuenuctonori. Pakononioni. PisHoMasiTHICTD PAKOMOAIOHHX (piuKOBI
paku, kpabu. KpeserkH, Naduil, KIonm, MoKpuLL), poits Y npuposi 1a
HTTE JIOIHHH,

[MasykononiGui, X pisHOMaHiTHICTL (NABYKH: NABYK-XPECTOBHK,
KapakypT, TapanTy/l; Kiili: KOPOCTAHMI cBepOyn, cobaumii ki)
Komaxu. ix pissomanitricts: Taprauu (tapran pyamii).

[Mpsamoxpuni (KOHHE 3ENEHHI, capaHa MaHIpiBHa),
Teepnokprni/Myxn/  (TpasHeBuMii  Xpyil, COHEUKO, KYK-OJICHb,
konopaaceknii  xyk). [leperunvactokpuni  (O/mkona  menomnocHa,
MYpaLIK), Jlyekoxpuni/Merenmin/ (Ginan KanycrsHuii,
WOBKOBHYHHIA [HORKONpAN, Maxaon), JlBokpuni (Myxa Kimuatha,
manspiitumii komap), [lapasutuuni Ta kpopocucni komaxu (610xH,
BOIII, MOCTIABHI KJIOIH. KOMapi, reasi, OBOJM) HK NEPEHOCHHKH
30yAHHKIB 3AXBOPIOBAHD JTIOIHHIL

Momockn/M'akynn/.  Pisnomanithicts  Momockis:  Yepesonori
(BHHOrpajHuii CAMMaK, CTABKOBHK Bennkuil, cinaynu), JlBoctyikosi
(DeaayOku, nepnisuuii, minii), I'onosonori (kanbMapy, kKapaxaTHil,
BOCBMMHOTH).

Xopzosi, saransui 0cobaHBoOCTI Gy10BH Ta NPOLECIB KHTTEAIMIBHOCTI.
Pisnomaniticts xopaosux.

PuGu. Pisnomauitnicts pu6: Xpamoni puén (axynm i ckarn), Kicrkosi
puou - Ocerpononibui (ocerep), Ocenennenonibni (oceneens),
JlococenoniGni  (ropGywa),  Oxkynenoniéui  (cynak,  okyms),
Koponononidui (nuitka, nsi, kapack, kopon).

Amdibii, abo 3emuopoaui. Pisnomanirnicts semnoromnnx: besxsocti
(xaba cTapkoBa, ponyxa 3suuaiina), beanori (kinbuacta wepr'ra).
Xwocrari (canamanipa nisMmcta, TPUTOH 3BHYAHHMI ).

Penrrunii, abo [nasynn. Pisnomanithicts naasynis: Jyexari (amtipxa
NpyaKa, rajioka 3suuaiina, ByK 3Buuaiinuii), Yepenaxu (Gonorana
qepenaxa, Mopepka depenaxa), Kpokoanan (HiNbCbKHIT KPOKOmHI,
anirarop). ITraxn. Pisnomanithicrs nraxin: Besxineni (etpayen, kisi),
Kinerpyai - [Minrsinononiui  (iMnepatopeskmii  minrsin),
Hatnononi6ui, (senukuii crpoxaruii asren), Kyponoai6ui (nepenen,
padunk, hazan, GaHKiRCHKI Kypn), [ycenonibui (nebian-tmmyn,
KauKa-KpHiKeHb, rycka cipa), Cokosonomidni (sctpy®  senmicuii,
Bepryt), Cosononibui (cosa Byxara), Jeaexononiui (neneka Ginnii,
damis cipa), JKypasiaenonioni (kypasens cipuit), opoBienonioni
| (rpak. Bopona cipa, copoka, nacriska Mickka, cunnng senka). Ceasui,

O3naKu NpUCTOCOBAHOCTI TEAPHH 10 YMOR -icuyummu ¥ BOAL, HA CYXO0II, ¥ TPYHTI (KOM:
A0 NOMkOTY: pub 0 KWTTS Y BOALL PenTHA JI0 KHTTA Ha cyxonoui: amdi6iii
BOAHO-HA3EMHOTO CTIOCODY HHTTA; NTAXIB 10 nonsoty). O3HakyH NPHCTOCOBAHOCT TBapui |
NapasuTH3My Ha npmma;.ti apasHTHYHHX ‘leBiB Ta WIEHUCTOHOTHX.

Cesonni aemiua B xurti TBapun (pud, amdidiit, perrruniii, nraxis, ccaniis). Ipusan
NOWMPCHHA TBAPHH PISHHX TAKCOHIB Ha 3eMHIi Ky, Bsaemos'saku Teapnn Mik coboio Ta
tHumMu opranizmamu. Lnsxu sapakenus moAHHN NAPASHTHYHHMH TRAPHIAMK,

YMITH

Bisyaneno posnisnasati ykasaHux npeicTABHUKIE TBAPHH, XapakiepHi o3HAKN TBApY
HABE/ACHHUX TAKCOHIB, 3CTABAATH CACMEHTH OYI0BM Tifa 3 MPEACTABHMKAMM TBAPHH |
NPHKIAAT yKasaHuX BHAIB. PO3PISHATH: KUTTEBI (POPMU KMLIKOBOMOPOAKHHIIIX (Menys
TOJINK): NTAXIB BUBOAKOBMX 1 HATHI3IHIX; [TAXIE OCUINX, KOYOBHX | TEPEITHIX; KOMax
TIOBHHM Ta HETIOBHHM HEPETBOPCHHAM; PHO MOPCHKHX, MPICHOBOHHX, [TPOXIAHHX.
KonacuixysaTn Teaphu: 3a cepesoBHuleM iCHYBaHNS; cnocofami KHTTH, nepecysan
KHBIICHHA: THIIOM po3BHTKY. [Topisniosatn: Gyosy siius nraxis i pentuniii; ocoGnmusoc
3OBHIIIHBOT, BHYTPLILHGOT Gy/10B1 Ta OPraHis uyTTs PisHHX rpyn TBapHH,

Beranosmosath: B3aeMO3B'I30K MK 0COBIMBOCTAME GYI0BH i crnocoBoM KHTTS TRAPHI
YCKIAAHEHHA B GyA0BI TBAPHH PisHMX TakcoHiB. OGIPYHTORYBATH 3aXOAH NpPOQiIaKTHE
3aXBOPIOBAHb, Ki BUKIHKAIOTLCA NAPA3HTHUHHMH YEpPBAMHL,




Piznomanituicts  ccaeguig:  llepmossipi - silueknagni  ccasii
(kaukoa3b00, exuana); Cymuacti (kewrypy, woana); [liauentapni

|ccapui: Komaxoinni (3spgaiinuil Tacak, kpit), Pykokpuai (seqipnis
| pyaa. netonup). I'puzynu (Gabak, Oinka, 60Bep, Muiua xaTHs, XOM'AK,

NaLoK, HyTpia), Xuxki (Bosk, cobaka, JUCHUS, THIP, JICB, PHCH, KIT
CBIfiChKHI, Dinnil Benmiab, Oypuil BeaAMilb, KyHHLA nicoBa, cobOIbL),
Kurononibni (cuniii kur, xamanor, xocarka, aenbhin-Sinodouka),
IMaprokonuThi (nexyiini: kaban, DereMot; xyitHi: 3y6p, KO3V, 10Ck,
ko3u,  Bisui),  Henapwokorurhi  (cBificbkui  KiHb,  KiHb
[pikesansebkoro, 3ebpa, kyaaw, wHocopir), [lpumarn  (nemypm,
MAPTHLIKH, MAKAKW, TTABIAHH, OPAHTYTHH, WHMITAH3E, TOPIIA).

Po3ziin 4. Opranism moannn sk Sioaorivna cuerema.

byaosa Tina moanHn

| Tkanuun opranismy moantu, ix dyaosa i dyuxuil. Opranm, cueremu

OpraHin.
Perynatopui cHCTeMH Opraiamy JIOIHHH.

3HATHU 1 PO3YMITH

Micue moaunn B opraniuHomy cBiTi. TUNH TKaHMH OpraHisMy JOJAHMHM (HEPBOB
eniTenianbHi: NOKPHBHHI eniTeniii, 3an03uCTHil eniTerniit; MA308i: NOCMyroBana cKejeTH
MOCMYTOBAHA CEPLERA, HEMOCMYTOBAHA/IAIKa/; BHYTPIIHLOIO Ccepe/loBuila (KpoB, nimd
KiCTKOBA, XPALIOBA, cronyyni), ix gynkuii. CyTs HEpBOBOT, r'yMOpaIBHOT, IMYHHOT peryaaui
3uayeHHst MOHATH 1 TEPMIMIB:  TKaWMHa, opran, (izioforiuHa  cuerema  oprami
(YHKUIOHATLHA CHCTEMA OPraHiB, HEPBOBA PErylsiis, ryMopaibHa perysiis, iMyH:
perynailis, roMeocTas.

YMITH

BuzHauaty npaBHABHICTE 3ACTOCYBAHHA BKA3aHWMX MOHATL | Tepmidie.  Bisyanbr
po3MizHABATH THNM TKAHHH, OPraHy, CHCTEMH OpraHis oxuun. Buznauatn ocHosri puc
Oy/10BH TKaHWH PisHUX THINB. YCTAHOBAIOBATH: BIAMOBIAHICTE MK KIITHHAMH | THnay
TKAHHH; B3aCMO3B'A30K Mk Dy10B010 1 (DYHKUIAMH TKanuH opranizmy moanuin. Jlosoau
YUACTh PEryAsSTOPHHX cHcTem y 3abesnedenui romeoctasy. OGIPYHTOBYBATH CYILKEHHS T1]
OpraHi3M JTIOIMHE AK HUTICHY Ta BIAKPHTY BIONOrIMHY cHCTEMY.

Hepeosa perynsuis. Heprosa cucrema noautn

Heiipon - cTpysrypHO-hyHKIIONATEHA OMHHNIA HEPBOBOT CHCTEMH.
Pednexropuuii npunumn aisnsHocti Hepeooi cuctemi. Pedmextopha
ayra, it cknagosi Ta (pyukuionysanua. Lentpanbha ta nepudepnuna
nepeosi cuetemn. byaosa Ta QyHKUIT CIHHHOTO | FONOBHOTO MO3KY,
Bereratunna neproBa cHerema (CHMIATHHHHI T4 NAPACHMIATHUHME
Bininu). Bname BeretatMBHOI HEPBOBOI CHCTEMH Ha JIAIBHICTH
OpraHimy.

3HATH I PO3YMITH

DOyukuii wepsosoi  cuctemu. llpunimn  misnsHocti  HepBosol cuctemu. CTpykTypl
ocobimMBocTi BiAALNE HeprOBOT cHCTeMH. DYHKIUT CIMHHOIO MO3KY, I'OJOBHOIO MO3KY °
iioro BILINIB, cCOMaTHYHOT HEPBOBOT CHCTEMH, BETETATHBHOI HEPBOBOT cHCTeMH. Posmilen
i (pYHKUIOHAIBHE 3HAYEHHS 30H KOPH BEIMKHX NIBKY/Ih TOJ0BHOrO mo3ky. Heratusny
BIUIME ANKOTONIO Ta KYPIHHA HA HEPBOBY CHCTeMY. 3HAUCHHA MOHATE | TEPMIHIB: HEHpo
Hefiporiiis, HEPB, HEPBOBHIL LICHT, HEPROBUIE BY301, peduiekc, peduiekTopHa ayra, cuHal
HEHTpalLHa HEpBOBa CHCTEMA, rrepl{d)epwma HEPBOBA CHCTEMA, BErETATHBHA HEPBOI
CHCTEME, COMATHUHA HEPBOBA CHCTeMa, Bila peHoBKHA, Cipa peHoBMHA, MicniHORA 0D0N0HK
MeiaTop, HEPenHOMOIKOBI HEPBH, CIHHHOMO3KOBI HepBH, MO3KOBI 00010HKH, GOpO3H
IBMBHHH.




YMITH

Biznauatn  NpABMALHICTL  3aCTOCYBAHHA  BKA3AHHUX  NOHATL | Tepminie,  Bizyanu
pO3NIIHABATH Ta XapakTepulyBaTH: efeMeHTH Oyloen HeHpoHa: ckiaagori peduiektopn
JYTH; efleMeHTH OYI0BH CHHHHOTO MO3KY: BULIUIN FOJIORHOIO MO3KY: JI0/1T BEAHKHX 111BKY.
TONOBHOIO MO3KY. PO3PisHATH: 4YTIMBI, PYXOBI, 3MillAHI HEPBH, BIUIMB CHMIATHYHOT -
NAPACHMIIATHYHOT HEPBOBHX CHCTEM Ha AbSUIBHICTE OPraHizMy.

I'ymopansua peryasuis. EHaokpuina cucerema T Hu.

Dynkuil i Oyn0Ba eH10KPUHHOT cHeTeMH. EHa0KpHENI 327030 (3a1030
BHYTPIHBOT Ta 3Mitanoi cexpeuil). ['opmonn Tta nefiporopmonn, ix
BIUIMB HA NPOLEcH JKUTTEAIANLHOCTL. MyHKIT 345103 BHYTPILHLOT Ta
IMINIAHOT CeKPeLii, HACAIIKH TX TTOPYIICHHA,
BiAMIHHOCTI  MDK ~ HEPBOBOIO 1 TYMOPAIBHOK
(hiztonoriunnx (hyHKUiiE opradizmy.

perysnieo

3HATH I PO3YMITH

Unnnunkn rymopasibhiol peryaswii., Opranu eHJI0KpHHHOT cHeTemu, X (yHkuii. Mici
pO3TALIYBAHHA CHAOKPHHHUX 32103 B opradismi mawogusn.  Ocobiusocti Oynoen
(hynKLIOHYBANHA eHAOKPUHHUX 3an03. Hacaigku rinep- i rinodiynkuil engokpuinux 3ano
Ponb HeproBOT cHCTEMH B PerymIAllil eHJA0KPHHHHX 3a003, 3Ha49eHHA SHIOKPHHHOT CHCTEMH
MATPHMAHHA roMeoctasy i amanrauil opranismy. Bnacrusocti ropmonis. [Tpunuy
peryaauii cexpeuii TOPMOHIB. 3HAuEHHA NOHATH | TEPMIHIB: FOPMOHH, HEHpPOrOpMOH
CHIOKPHHHI 321031, MI0TATaMO-TinodizapHa cucTema.

YMITH

BusnauatiH 1paBHIBHICTb 3ACTOCYBAHHA BKA3BAHHX [OHATL 1 Tepmini. Bisyanst
pO3MI3HABATH Ta XapaKTepH3IYBaTH EHIOKPHHHI 3a103d. PO3pizHATH 321003 30BHILIHBC
BHYTPIIHEOT Ta 3Mimanoi cexpeuii. CrHiBBIAHOCHTH TFOPMOHM | CHIOKPHHHI 32103
XapakTepuaypaTi BIUIMB TOPMOHIB Ha npoliecH oOMiHY PEUOBHH B OPraHisMi JOAuH
TTopiBHIOBATH HEPBOBY I I'YMOPAILHY peryiauin. OGrpyHTOBYBaTH 3ax04u npodinaktis
3AXBOPIORAHE, TIOB'A3AHUX i3 MOPYIIEHHAM (BYHKLLI CHIOKPHHHHX 331107

Buyrpitune cepenosnie opranizmy aoannn. Kpos. Jlimpa
BHYTpilIHE Cepe/IOBHILE OPrani3My TIOLHHH.

Gyukuil  kpoei. Cknag  kKposi: niasma, QoOpMeHHi  eleMeHTH
(eputpounT, neikouut, TpomboumTi). Cpynn kposi cncremn ABO,
[ousatrs npo pesve-axrop. [epenusants Kposi. 3cilanHs KPoBi.
Cxnan i ynkuii nimdm.

3HATH I PO3YMITH

CKIJHAKH  BHYTPILIHLOIO CCPEAOBHINA OPTaHi3My JTIOAHHHA {I\'p:)B, nimda, TKAHHH
/mbkkmiTHHHa/, pinnHa). @yHkuil kposi, nimpu. Ckaag kposi, nnasmu kposi, Jimd
TKAHHHHOT/MIKKIITHHHOT planau. Mikpockoniyny Gy1osy kpoei. Ilokasnukn Kpogi B Hopt
(BMICT IJIHOKO3M, reMornodiHy, 4YHCAO0 EPHUTPOLHTIB, NeHKOLUMTIB, LWBHAKICTL OCitaH
epurpountis/lLHOE/).  Tlpuunnn  necymicnocti  kposi  npu  nepennsanni.  [Tpasn
HepeiBaHHA Kposl. isionoridny cyrb i 3HaueHHs 3cifanus kposi. Dasn 3cigaHHs KPoE
Maxropy 3cinanna kposi (TpomOoiuactuu, nporpomdin, (ibpunoren, sitamin K, ior
Kaneuio). Mexanismn 3anofiranns BHYTPIIHLOCYAMHHOMY 3ropraniio kposi. Oprar
KPOBOTBOPEHHA (4epBOHMH KICTKOBHH MO30K, cenesiHka, MMOQaTHYHI BY3IH, THM
/BUnouKOBA 3ano3a/. 3HauCHHA NOHATEH | TEpMiHIB: pesyc-thakTop, pesyc-KOH(IIKT, J0HO
peLHIieNT, arlOTHHALIS, aHeMid, remodinis, remosis.

YMITH

BH3HA4aTH NPaBHALHICTL 3ACTOCYBAHHA BKA3AHUX IMOHATH | TEPMIHIB. XapakTepH3ysal
CKNaZHNKN KPOBi. BisyaneHo posnizHasath (JOPMEHI €IEMEHTH KPOBI | BH3HAYATH OCHOB)
puen Ixupol Oynosn. YCTaHOBIIOBATH B3aeMO3B'A30K Mix Gyaosoo 1 yuxuismu dopmens
enemenTie kposi. TTopisHioBaTH: ckian kposi, JiMdH, TKAHHIHOTMIKKIITHHHO plaHH




rpyni kposi cucrems ABO 3a BMICTOM armOTHHOTEHIB | arnoTHHIB. BHusnadatu cymicHic
rpyn kpoei. Cknajartd cxemy: B3a€MOIBWIKY CKIAIHUKIE BHYTPILIHBOIO Cepenosii
B3a€MOAIl  (haKTOPIB  3CilaHHA  KPOB. AHANIZYBATH MOKA3HUKK  Kposi  Orpumanni
JIOCTIIKEHHAX

Kposonocna ta nimdatuuna cuctemu moanun byiosa kposonockol ta
nimpatuanoi cuerem. Kposoobir, #oro peryasuis. Bygosa cepus.

| Bnactupocti cepuesoro m'aza. Cepuessii unkn, iforo dasu. PoBora

cepus, i peryasuis.

Kposounocni cymunn, X Oynoea i Qynxuii. Bennke ta mane koixa
KPOBOODIry. AprepiaibHuii THCK.

Jlimarnuna cucrema, 1 Gyzoea ta ynkuii. Jimdoobir.

3HATH | POIYMITH
Ocobnupocti Oynosn cepuesoro m'aza, OCHOBHI BAACTHBOCTI CepLEBOro M'asa (36yanusicT
HPOBIAHICTb, CKOPOTAHBICTH, asromartis/asromarnim/). DyHkuii cepueBHX | BeHO3HI
Kaananis. HactoTy cKopoueHHs cepus mioaMHu y ctami crokoio. Tpueajicts cepuesol
UMKy Ta iioro gas. Beanunny aprepianhHoro THCKY KpoBi B HOpMi, 3HaueHHs KpoBOOGIT
Ocobsupocti 1 snadenna aimdoobiry. Oynkuii simdarnunnx sysnis. Herarusnuil s
ANKOTONI0 Ta TIOTIOHOKYPIHHA HA CEPLEBO-CYANHHY CHCTEMY. 3HAYCHHA MOHATL | TepMini
KpOBOOOIT, KPOB'SHIIT THCK, apTepianbHuii THCK, ApTepii, BeHH, Karlinspn, KOPOHAPHI CyIMH
AiMpaTHuHi Kaninaph, miokapi, erikapi, engokapi, NepHKapil, NpPOBiIHA CHCTEMA cepil
CEPLERHI UMK, CHCTONMA, JIACTOAa, NYJIbe.

YMITH

BusHauati NpaBHILHICTL 3ACTOCYRAHHA BKA3aHHX MOHATL i TepMinis. XapakTtepuaysar
BCITHKE | Mane kona kpoBooGiry; pyx KpoBi Mo cyauHax (KpoB'sHMIE THCK, LUBMAKICTE py>
KpoBi), poboTy cepus; (azu cepueBoro WHKY; Peryiauilo podoru cepus (BIIMB HEPBOBOI
enjlokpunnoi cnetem, fonis Kansuito i Kaniwo). Topisuosatn: OGynosy aprepiii, se
Kaniaapis; kposonocHi 1 gimdatnuni kaningpu. YCTAHOBIIOBATH B33€MO3B'A30K  Mi
OynoBoIO 1 (iyHKLisMK: Cepii; KPOBOHOCHMX cyauH. Bizyansno posnizsasatu: oprar
kporooBiry (cepie, aopTy, JereHeBi aprepii, JereHeBi BEHH, IOPOKHUCTI BEHH); BElHKe
Mane xona Kposoo®ir; enement Oynosu cepus (npasuit i JiBuil WAYHOHKK, npase 1 i1
nepeacepis. Kianauu cepus - ABOCTYNKORMII/MITpaibHMil/, TPHCTYIKOBHII, NereHesn
aopTanLHUIt).  AHanizyBaTH  KINBKICHI  MOKa3HHKH  poBOTH  KPOBOHOCHO!  CHCTEM
[pornosysati 3Minn B poDOTi KPOBOHOCHOT cHCTeMM npH (i3HUHOMY HABAHTANKCHE
[Moscuiopatn  wacnizku: nopywenus giMOTOKY, KPOROOGITY; MiJABHILEHHA/SHUKEHE
YACTOTH CEPLEBMX CKOPOYCHb, apTepialibHOIo THEKY. Po3pisnsTi AR KpoeoTey Ta 00upal
cnocid  Hajgawus  gomexndnol  gonomord.  OOrpyHTOBYBaTH  3axomu  npodinaktie
CCPUECBO-CYTHHHHX 33XBOPIOBAHB.

Imyniter. Imynna eucrema moaumuu Imynirer, fioro suam.

Imynna  cuerema, T ckman Ta  ocoGauBocTi  (DyHKIIOHYBaHHSA.
Mexanizmn B3acMolii CHCTEMH aHTHICH-AHTHTUIO. AJleprivni peakuii,
[onarra npo imydoxopekuito i imynorepanio, [lpodinaxtuka
IHPEKUTITHIX 3aXBOPIOBAHB JTKIHHI.

3HATH | PO3YMITH

@ynkuii imynnoi cneremn. Oprany iMyHHOT cHcTeM#d (UEHTPATBHI - KICTKOBHH MO30
THMyc; neprdiepiitni - cenesinka, niMaTHuHi BYITH, MUTIAITHHA, YTBOPeHHS 3 miM(OiaH
TeanuiK), X dyuxuii.  Knituan  imysnoi  cuerems  (B-mimdouwnt,  T-mimdonnt
makpodarn), ix (hynii. Pewosunn i3 3AXHCHHMH BJIACTHBOCTAN
(imyHornoGyninu/anTuring/, intepdeponn, nizounm). HeratweHHIl BOIHB ankoromo
IMYHHY CHCTELIIq«3 IAYCHHS  NOHATE | TEPMIHIB: IMyHiTeT, creuudivnuii iMyHiTe
Hecneunpiunui imyniter. IITYTHHIT IMYHITET, NIPHPOAHHI IMYHITET, BPOJBKEHHI IMYHITE




KAITHHHIE iMyHiTET, JiKyBa/ILHa CHPOBATKA, BAKUIHA, AHTHIEH, AHTHTUIO, IMYHOKOPEKLL]
IMyHOACDIIHT, IMYHOMOAYIATOPH, aYTOIYHHI NPOLICCH, alepris.

VMITH

Pospisuati suan imyuitery. [opisHioBaru: Bpojkenuii i naBytuil iMyHiTeTH; HikyBasis
CcHpoBaTKy 1 BakitiHy. TlOACHIOBATH MeXaHi3sMM B3AEMOIIT CHCTEM AHTHIEH-aHTHTIA
OG6rpynToBYBaTH 3aX0H MPOhinakTHKH IHPEKIITHIX 3aXBOPIOBAND JIOAHHH.

Huxanna. Juxansea cuetema momuun Bynosa i dynxuil opranis
auxanus. [lpouecn razoobminy y nerensx rta tkanmnax, JuxansHi
pyxu. [lpouecu Bauxy Ta BHAHXy. Heiiporymopanena perynauis
anxanus. Honstrs npo suTTesy emuicTs nerens, Criaa Banxysanoro,
BHIHXYBAHOTO Ta aIbBEOIAPHOrO NOBITPA. 'on0coBwii anapat Ta fioro
(hyHKUiOHYBanNA,

SHATH [ PO3YMITH

3uavenns auxanna. Etanu  auxawus. byaosy i dywkuil opramis  amxanus (nocor
HOPMKHHHA, HOCOIOTKA, ropTamb, Tpaxes, Opowxmu, nereni). [Mpouecn auxanns Tta
peryiauio. OcHosni noKasHHKK AMXaHHA (HacToTa, MIMOHHA JIHXAHHA), TX BETHUHIY Y CTa
cnokoio. Cknaannkn i pyHkuii ronocosoro anapaty. [lpouec yreopenus ronocy 1a asyk
mosu. Heratupuuii Bnaue ankoronio Ta KypiHHs TIOTIOHY Ha IOJOCOBMil anapat
(pyHKUIOHYBANNS OPraHiB JHXaHHA. 3HAYCHHS MOHATL | TEPMIHIB: AMXaHHA, razo00Mi
J0BHIIHE IMXAHHA, BHYTPIHE/ TKAHMHHE/ JAHXaHHA, MOBITPOHOCHI/AMXANLHI/ LLIAX
KHTTEBA EMHICTB JIeTeHb, AuXanbumii of'em, pesepeuuii of'em, sammuikose nosirp
MACBPANLHA NOPOKHUHA, IMXATLHI M'A3H, INXANbHI PYXH, HAITOPTAHHHI XPAlll, AHXaTLHY
LeHTp.

YMITH

BusHauaty npaBunbHICTh  34CTOCYBAHHA —BKA3aHMX MOHATL | TepMminip. Bisyanbt
PO3NI3HABATH Td XapakTepH3yBaTH OPraHH JIMXaHHs. YCTAHOBTIOBATH B3A€MO3B'SI0K Mi
OyioBoro 1 ryukiisvMmu opranis quxanus. [TopiBHIOBaTH: CKIIAA BAMXYBAHOTO, BHAHXYBAHOT
ANLBEONAPHOTO MOBITPA; TA3000MIN Yy nereHax 1 TkannHax. CkaasaTh cxeMy razootminy
nerensx 1 Tkannnax. [Ipornosysati 3minn B poSoTi AMXANkHOT cucTemn: npu (isHyHON
HABAHTAKEHHI; i)l BIVIMBOM NOAPA3HHKIB 30BHILIHLOTO cepefopmiia. [loscHioratn cyi
HErATHBHOTO BIJIHBY KYPIHHA Ha OPraHu AMXaHHH | ronocosuii anapar. OBrpyHTORYBA1
3aX0/11 NPOiNlaKTHKY 3aXROPIOBAHE OPraHiB AMXaHHs | FOI0COBOrO anapary.

Tpasnenns. Tpasna cucrema moannn bynosa 1a dyukuil opranin
Tpasienns. Tpagui 3a103n (cimuHi, neuinka, niguuyHkosa). Tpasni
cokn. Bynosa i ¢yuxuii 3yGie. TpamneHHst y poToBiit mopomkHuHI,
UUIYHKY, KMIledHuky. [lpuctinkose Tpamnexns. Bemoktysanus.
Perynauis npouecie TpasneHus.

3HATH [ PO3YMITH

3nauenns Tparnenns. Oynxuil TpapHoi cuctemu. [lpouecH TpabgeHns Ta Tx perymsiit
bynoBy opranis Tpasienns, ix dynxuii. Bynosy i 3nauenus 3y6is, 3y6uy Gopmyny mosmn
Cknajy cliMHHM, ULTYHKOBOTO, MiJUITYHKOBOIO, KHUIKOBOTO COKiB, #o0Bui. OcoBamsoc
TPABCHHSA Y PI3HUX BiAAIIAX TPAaBHOrO TpakTy. 3HaueHHs Mikpoduiopi kuweunuka. Cy:
MPOLECIB KOBTAHHA, TPARNEHHS, BCMOKTYBaHHSA. PNk TPAaBHMX 345103, (hepMENTIB TpaBICH}
Herarupnnii Briiis Ha TPABACHHA ATKOTOILHHX HATNOTB | THOTIOHOKYPIHHA. 3HAYEHHS MOHT
i TEPMiHiB: TPaBICHHA, TPABHHIl TPAKT, TPABHI 3AI03M, TPABHI COKM. Tpasui depmernt
(rencuu, TPUNCHH, XIMOTPHICHH, JiNasa, aminasa, MajikTasa), CEKpelifi, NPHCTIHKO!
TPaBiEHHA, OYEPEBMHA, ABAHAIUATHNANA KHIUKA, MOPOMKHA KHIUKa, Kiybosa Kuuika, ciil
KMUIKA, aeHHKC, 000/10Ba KHILKA, PAMA KHIUKA, KOBTAILHAI HEHTP.




- e

YMITH

Busnauatu  0paBmALHICTL  3aCTOCYBAHHA  BKA3aHMX  HOHSTH | TepMinin.  Bisyaim
PO3MI3HABATH: OPraHy TPAaBNeHHs, enemenTH Oyiaosu 3yda, puan 3ydin. ChiseinHocm
TPABHI (JECPMEHTH | TPABHI COKH. Y CTAHOBIIIOBATH B3AEMOIB'H30K MiK: 30BHIIIHBOK GY10BO
i yukiismn 3ybis: Gyaosoio | dyHkuismu opranie Tpasnenns. Posniznasati o3nar
OTpyeHHs T4 0Bupati cnocid Hamanua AoMenHYHOT fonomord. OOIpyHToRYBaTH 3aX0;
NpOIAKTHEN: 3aXBOPIOBAHE 3y6iB, OPraHiB TPARICHHS: XaPUOBHX OTPYEHD.

OOBMiH PEHOBHH | IEPETBOPEHHA CHEPTIT B OPraHisMi MHOAHHKI
XapuyBaHus i obMin PeUOBHH. IousTrs npo
sbanancosane/pationansiie/  xapdaysanng,  binkoswil,  niniaamii,
BYTJICBOAHMH, BOJAHO-MiHepaibHuil oOmin. TMonarrs akocti nuTHOL
BOJH.

Pone  (epmentis, AT® y sabeineucHni npouceis merabonizmy.
Biraminu, ix poas B o6mini peuosnn, opymenns oéminy pesosun,
NOB'A3aH1 3 HECTAYCIO YH HALTHIIKOM HAJIXOKEHHS TCRHUX BITAMIHIB.
Heratugnuii  srome wa MeraGonism  TOKCHUHMX — PEUOBHH,
3HEWKO/IKEHHA ~ TOKCHHHUX — CHOAYK B OpraniaMi  JIOJHHH.
Heiiporymopaskha peryasuis npoiecis merabonimy.

3HATH 1 PO3VMITH

DynxuionatbHe 3HAYCHHS JUIA OPraHisMy MoauHn GLIKIB, KUpin, ByrIeBouis, sitamini
BOJM  Ta MiHepanbHuX cojeil. Xapuosi # eHepretuuni norpedu mogmnu. 3HaueH:
3banancoranoro xapuysanns. Hacniaku wectawi sitaminis. OcoBameocTi 3HelmIKomKeH!
TOKCHYHMX  CMONYK B Opramismi  moAuHM. 3HadeHns MOHATH 1 TepMmiHiB:  0OM
peuoBHH/MeTaboi3M/, BiTaminm, TOKCHHM, 36anancoBane/paLionansHe/ Xapuysans.
YMITH

Busnauati npasuibHicTh 3aCTOCYBAHHA BKA3AHMX NOHATH i Tepminip. Ckinajgatn cxew
obMiny Byriesoais, Jinixis, Birkis B opramizmi momuan. [lopisriosats enepretHune
TUIACTHYHE 3HAUEHHA PI3HUX PevoBHH. PO3PISHATH KNPOPO3UMHHI | BOAOPOIUMHHI BiTAMIH
ChiBBIAHOCHTH BITAMIAN i XapuoBi NPOAYKTH, AHANI3yBaTH XapyoBuii paition. Tlpasuist
OLIHIOBATH BAAIMBICTL AKOCTI MUTHOT BOJIM T4 36471aHCOBAHONO XAPUYBAHHS JU1H 30€PEIKEH]
3710pOB 1.

Buainens. CeuoBuainbia cueTema moauHm

bynosa i Gpynkuii cevornninuuoi cuetemu. Bynosa ta (yukwii nupok,
Hegpou sk crpykrypuo-pyHkiionansia omuinus nupok. [potecn
YTBOPEHHA Ta BUBEIEHHA ceyl, ix peryisiis. Pone Hupok y saiiicneni
BOJIHO-COJILOBOTD 0OMInY.

3HATH I PO3YMITH

3uavenus Buainenna. Oprann BujiIeHHs NPOYKTiB 06MinY peyosns. Opranu Ta dyuxy
CeHOBHALTLHOT cueTemu, Bynory ta diyHkiii Hupok. Ponk HUPOK Y BOIHO-COMLOBOMY 00Mit
Bynosy wuedpony. [pouecu yrsopenus i BuBenenus ceui, ix perymsauiio. Cxnan ce
Herarusuuii siums ankoromo Ha (yHKUiT HHPOK. 3HAYEHHS NOHSTE i TepMiHiB: Hepo
KIipKOBA peyoBHHa, MO3KOBA peuoBuia, QinbTpauis, peabeopbiis, HHPKOBA MHCKQ, BOPO”
HHPKH, HEPKOBA Nipamizia, anTuaiypeTHIHIiT ropMoH/Basonpecnn/,

YMITH

BusHauatH npaBuibHICTh  3aCTOCYBAHHA BKASAHWX NOHATH 1 Tepminie.  Bisyans
PO3NI3HABATH: OPraHi CeNOBHIITLHOT CHCTEMH; eneMentH Oyiosn Hedpony. [MopisHiosal
CKITa/l EPBHHHOT ceyl, BTOpHHHOT ceul, iaasmu kpoei. OBrpyHTyBaTH 3aX0au 1PopLIaKTHE
JUXBOPIOBAHE OPraHiB CEHOBUALILHOT CHeTeMU. [LOBOANTH BANIIMBICTL BHBEACHHS KiHLICB
NpoayKTiB o0MiHy PeHOBHH 3 OPraHisMy J0aHHN,

lxipa. Tepmoperynatis.
bynosa Ta Qyukuii wripn. Pons wkipu y Buginenni npoaykris
metabonismy, TepMoperyaaiia Ta pob WKIPH Y koMY npoleci.

SHATH [ PO3YMITH

@ynkuil wkipn. Cknaguuen mkipn, ocobmusocti ixuboi Gynosu, TMoxiani mkipu, mkip
30034, X ynkuii. Poms wkipn y supinenni npoaykris merabonismy i peryasu
Temneparypu Tina. [IpHuuHn BHHHKHEHHSA COHAMHOTO 1 TENIOBOTO yaapy. 3HaucHHA UIKipH
MPHCTOCYBAHHI OPraHisMy /10 YMOB HABKOJIWLIHBOTO cepefosmina. Heratneunii nom




WIKOTONIO Ta KyPIHHA HA CTaH WKIPH. 3HAUCHHA MOHATHL 1 TEPMIHIB: clICpMic, :Et'.‘pl\;
MIIKIPHA KAITKOBMHA, MENaHiH, TEPMOPEryJIa1Lis.

YMITH

Buskauarti  npapuibHiCTh  3aCTOCYBAHHA  BKA3AHMX OHATH | TepMinis.  Bisyann
positiznasath enemMeHTH GyAoRH WKIpH. YCTAHOBIIOBATH B3A€MOIB'AI0K MK GYI0BOIO
Gynkuismu wkipu. Posniznapath 03HAKH COHSYHOrO Ta TENI0BOMO YAAPIB T2 06HPaTH cnoc
HAAHHA JOMEAnYHOT donomoru. OGrpyHTosyBaTH: MpaBuia AOMIAAY 34 BIACHOIO WKIPOF
3aX0/1H NPOPIUIAKTHKN 3aXBOPIOBAHE LIKIiPH.

Onopro-pyxosa cucrema snoaund  3uavenns, Gyuxuii, Gyiaosa
onopro-pyxosoi cucremu. Ximiunuii cknan, 6yaosa, picr kicrok. Tunn
s'ennanna kictox. Bynosa ckenera. OcobanBocTi Ckeneta MOAHHH,
3YMOBACH] NPAMOXOIHHSIM.

M'azosi Tkanunn. bynosa ta Gynkuii ckenernnx m'mzis. OcHopmi
rpynu ckeneTHux Mu3ip. MexaHism ckopouenns m'asis. PoGora,
TOHYC, CHJ1a Ta BToMa M'51318, Peryasiiis pyxoBoi akTHBHOCTI.

3HATH I PO3YMITH

Crmanuykn i dynruii onopuo-pyxosoi cucremu. Ymosn saificHenns pyxosoi (ynkil
Ocobausocti pocty Ta BIKOBHX 3MiH XIMiUHOrO ckmamy KicTok. MYHKUIT OCHOBHHX rpy
CKEJIETHHX M'A31B. 3Hauenns (isHuHuX BIPaB [UTA (PABHIALHOIO (JOPMYBAHHS CKEJIeTy
M'a3iB. MexaHism ckopoueHus Ta po3caadieHHs ckeneTHux m'asis. [Ipuawmin possirs
promi M'asis. Hepeosy perynauii pyxosoi aktuexocti. Poiik KopH rofoBHoro mozky
perynsuil JoBibHUX pyXiB moanHu. 3HAaueHHS NOHATL | TEPMIHIB: OKICTA, KOMMAKTI
PCHOBMHA KiCTKH, TYOHAcTa peuoBHHA KICTKM, KIiCTKOBA MIACTHHKA, OCTEOLMTH, OCTEO
YEPBOHMIT KICTKOBHIT MO30K, JKOBTHIT KICTKOBMIT MO30K, CYII106, 3B'83KH, CYXOKHIKH, hacui
Mio(iGPuIIH, aKTHH, MIO3HH, CHAA M'A34, M'T30BHIT TOHYC, BTOMA, NOCTABA, TiIOAHHAMI.
YMITH

Busnauyaty  1paBHibHICTh  3aCTOCYBAHHA BKA3AHMX TOHATH | TepMminis. Bisyans
PO3NI3HABATH T2 XapaKTePH3YBATH: BIULAM CKeJETd Ta KICTKM, 110 1X YTBOPIOIOTE, THI
F'E/IHAHHA KICTOK (HEpyXome, HaNiBpyXoMe, PyXoMme): enemenTH Syaosn TpyBuactol kicti
KICTKOBY, XPAUIOBY. M'30BI TKAHWHM; €leMEHTH GYIOBH CKENeTHOTO M'i3d. Poapiansar
AKTHBHY | IIACHBHY 93CTHHH ONOPHO-PYXOBOT CHCTEMM; BHIM KICTOK (JI0BT, KOPOTK, niuact
3MiLUaHi, NOBITPOHOCHI); CKOPOTIMBY | HECKOPOT/IHBY HaCTHHN CKEETHOrO M'S3a; CTATHYHY
auamiuiy poGory. [Nopismiosari: GynoBy mmackux i Tpy6uacTHX KicToK; oco0imBoc
[OCMYFOBEHHX | HenocMmyroBamux M'aziB.  Knacudikypatw m'azm 3a  QyHkiisM
Posniznasati  yIWKOUKCHHS  ONOPHO-PYXOBOT  cHCTeMHM Ta 0OMpatH cnocié uazam
AoMeAnyHOT tonomorn. OrpyHTOBYBaTH POJIL PYXOBOT AKTHBHOCTI A% 36epeikents 310pos’

I

CencopHi cHCTEMM JHOIHHIL

3aranbHa  XapakTepuCTHKA CEHCOPHMX cucTeM. Pounb CEHCOPHHX
cuctem  y  salesnedenni  3IBW3KY  OPramismMy i3 30BHINIHIM
cepenonniieM. CeHCOpHI CHCTEMP 30pYy. CHyXY. DIBHOBATH, HIOXY,
CMaKy, AOTHKY, Temrepatypy, Domo. Peuerropu, ix tunn. Opranm
4YTTA AK TepudepHyHi HacTHHH CceHcopHHX cucTem. Byosa Tta
(yHxuUiT opraHis 3opy, cuyxy Ta piBHOBarm.

SHATH [ PO3YMITH

Crpykrypy i saranbhuii npusunn poboTH ceHcopnnx cuctemu. Ocobansocti Gyaosu
(hywkiiii ocnosnux cencopuux cucrem. Ilpoiecn cnpuitnsTrs: so6pakenns npeameri
CBITNA; KONMBOPIB; 3BYKIB, PIBHOBATH TiNA; CMAKY; 3anaxiB; 10THK: 600, 3HaueHs moHsTI
TEPMIHIB! CCHCOPHI CHCTEMM, CEHCOPHA AJIATITALLS, OPFAHK YYTTA, PelelTopH, aKoMozalli
KOPOTKOZ0PICTh, Ja/ICKO30PICTh, ACTHIMATH3M, JA4ILTOHI3M, ONTHUHA CHCTEMA OKA.
YMITH

Bujnauatn npaBuibHICTE  3ACTOCYBAHHS BKAZAHWX [MOHATL | TepmiHiB. Bisyaibr
PO3MITNABATH Ta XapaKTCPH3YBATH eleMeHTH OYH0BM opranis 3opy, CIYXY. piBHOBar




YCTanoBMOBATH B3aEMO3B 30K MK OYI0BOIO | (PYHKLLISMH OPraHiB 30py, CAyXY, pIBHOBAI
OOrpyHTOBYBATH! NIPABHIA MITIEHH OPraHiB 0Py Ta CAYXY: 3aX0au npodilak tHEH nopyiie
30PY, CIYXY.

| Buina HepsoBa ABUIBHICTD JT00HHH

'Heprosi npouecn, ix nokasuuku, bezymosni i ymoBmi peduiexc,
imctnikTH.  YTBOpenns  ymosnux  peduekcis.  Dopmysanus
THMHACOBHX HEPBOBHX 3IBA3KIB, 1X 3HaueHus ans  (QopmysaHHs
ymoBHHX peduercin, I'aibMyBanua yMoBHHX pedaekcis. Dizionoriuni
ocrosn mosnenns. Ilepma i apyra curuansni cueremu. Hasuanms.
[Mam'aTs. Buiia HepBoBa AisILHICTE JHOMHHN Ta 1T OCHOBHI THITH. T
TEMIEPAMEHTY.

Con AK (yHKIIOHATEHHI CTaH OpraHizmMy, HOro 3HaYeHHs.

3HATH [ PO3YMITH

Heproni npouecn: 30yxenns, ransmybadds. TTOKa3HMKH HEPBOBHX NPOLECIB; CHI
PYXAMBICTL, ypiBHOBa@eHICTh. Mexanismu QopmyBanns  peuiekcis. 3HAYCHHS  APyT:
curHanpHol cueremu, OcoBnmBocTi BHULWOT HepBOBOT AIAMLHOCTI MOANHK. 3HaueHus ¢y
Bumn cuy. Ponk Kopu rofoBHOro MO3Ky B mucienHi. [lpuummn  iHAaMBidyansHy
ocobnusoctelt JnoanHK. HeraTmBHHIl BIAKB aIKOrOMi0 Ta KypIHHS HA BHILY HEPBOE
ABUILHICTE JHOAHHN. 3HAUCHHA NOHATL | TepMinis: 30YLKeHHA, TAILMYBAHNSA, HICTHHK
OesymonHi peduiekcn, yMOBHI pedIekeH, THMYACOBHE HEPBOBHIT 3B'A30K, NAM'ATh,

YMITH

Busnanary npaBunpHICTh 3aCTOCYBAHHA BKA3AHMX MOHATE | TepmiHis. [lopisHioBaTh: yMoBI
1 DeaymoBHi pediexcy; nepiry i ApYry CHIHAILHI CHCTEMH] THITH BHILOL HEPBOBOI NiSILHOC
moaunn. Knacudikysarn Oesymosni peduiexcn. Po3miznasarti: iHCTHHKTHBHY | HaOy)
HOBEAIHKY JIOJAMHI; THIT TeMIepaMenTy; ymosui i Gesymosuipeducken. Pospisusti: Bug
HABYAHHA; BHAH NaM'sTi; THITH BHILOT HEPBOBOT [IAIILHOCTI Ta BIACTHBOCTI TeMNEpameHT
OOrpyHTOBYBATH TTPABNIA PO3YMOBOT AIAIBHOCTI.

Penposykilis Ta pO3BHTOK MHOIAHHH.

Bynoea crateBol cucremu mioanHn. MyHKLIT CTaTEBHX 3103 JHOIHHH.
Bynoea cratesux kmitHHM JoguHn. Tameroredes. [lepunni Ta
sropunni cratesl o3Haku. [lepiopn onrorenesy moauun. Posaurok
sapoika 1 nnoja, GyHkUil  nuagentd. POIBUTOK  AMTHHH  [Hcis
Hapﬂ,{[)KCHHH.

3HATH [ PO3YMITH

bynosy craregoi cucremu awonudn.  DyHkuil cratesmx  sanos, nnanentH. Ertar
ramerorenesy. Biaminnocti B Oyn08i i npouecax GopMyBaHHA HOJOBIUHX | KIHOUHX rame
lepiogn ontorenesy moanun. Etanu embpionanbHoro ta mocteMOpIOHAILHOrO POIBHT
moauny. TlepBunni i BTOpHHHI cTateBi o3HAKK, PONb €HIOKPHHHOT CHCTEMH B peryisst
raMeToreHesy, OBYJALLL, BAariTHOCTI, cTaTeBoro gospisaHHs moauud. Heratuuil srom
WIKOTOMO | TIOTIOHOKYPIHHS HA PENpPOAYKTHBHY CHCTEMY. 3HAUCHHH MOHATHL | TEpMiHi
BariTHICTh, MUIALEHTA, CTATEBE J03PIBAHHA

YMITH

Bu3Hauati MpaBMIBHICTL 3ACTOCYBAHHSA BKA3aHHX MOHATL | Tepminis. Bizyanst
PO3Mi3HABATH Ta XAPAKTCPHIYBATH: CTATCBI KIHTHHN JIOJAMHM; CTAiT raMeToreHesy IOIuH
[MopisHioBaTH OYI0BY | POIBHTOK YOIOBIUMX 1 JKIHOYMX CTATCBHX KIITHH, YCTAHOBIIOBAI
B3aCMO3B'A30K MiK OYA0BOI0 | DYHKLIAMH HONOBIMMX 1 AKIHOMHX [AMET.

Po3aia 5. Ocno

BH €K0JI0TIT | €BOII0NIHHOT0 BYens

Exonoriuni wunnankn. [onynauis

Exonoriyni  umunuks  1a  ixss  knacudikadia.  lowsatrs  npo
ONTUMAIBHKIT [11aNa30H 11T eKONOrMHOI0 YHHHHKE. 3AKOHOMIPHOCTI
BILIMBY EKOJIOMUHHX UMHHHUKIBE Ha uBi opranismu. [lpuctocypanus
AHBHX  OpraHizmie 10 il ekonoridHux  YuHHHKIB,  Exonorivyxa
BajieHTHICTh.  EKOnorivia  Hilla  AK  pesyneraT  NpHCTOCYBAHHA

3HATH I PO3YMITH

Ekonoriuni uuHHuks: adiotHuHi, OiOTHUHI, aHTpOIOIeHHI/aHTponitHi/. 3aKoHOMIpHOC
BILIMBY €KOIOTIYHHX YHHHUKIE HA JKHBL Opranizmm (3akoHM oOMexysansHoOro (axtop
TolepaHTHOCTI, cykynHoi Aif  dakTopie). [lapamerpn exonorivnol  wimi. ITlpasu
00OR'A3KOBOIO  3AMOBHEHHA  ekonoridHol  Himd, [lapamerpw  nonyasiuii:  4HCCABHICT
HIIbHICTH, BIKOBA, CTATEBA T4 FEHETHYHA CTPYKTYPA, IPHPICT, HAPOIAKYBAHICTE, CMEPTHICT




.

lopranismis 10 ichysanns 8 ekocuctemi, TIOHSTTN npo MOy 110,
Crpykrypa Ta xapakrepuctuku nonynauiii. Tlapamerpn nonynsuii.
[onynauiiini  xpuni.  [loHATTA  1po  MIMIMAILHY KHTTEIRATHY
nonynsuivo, Exonoriuni crparerii nonyasiuiii.

3naqeHHs MOHATL | TEPMIHIB: €KONOTIA, €KONONIMHA BAJICHTHICTh, EKOJIOTIYHA Hilla, |
CKONOTIMHI  YHHHUKH, OOMCHKYBAILHI  UMHHIKH, ONTUMAIBHI T4 NECHMAILHI  YMORM,
CCPEIOBHIIE MEHIKAHHS, TONCPAHTHICTL, MONYNAUIA, CTPYKTYPA NOMyJIsuil, nonynsuiiini
XBUJL, MIHIMA/ILHA KHTTEITATHA MONYIALLN, FOMEOCTas OIS,

YMITH

Busnauary npasuibHicTh 3aCTOCYBAHNA BKAAHUX TOHATH | TepMiHis, Knacuipixysaru
eKOITOTiuHi uMHHKKH. Po3pisnaTu: credo- Ta eBpHGIOHTHI BHAW, CTATHUYHI Ta AMHAMIUH]
napameTpH  nonyssuii, exonoriuni crparerii monyaauiii. Xapaktepnsysari napamerpu
nonynAuii. Ananisysatn tabmuumi nani ta rpadiuni soGpaseHss, axi BigoGpakaiors
Beanduky  abo  3miny  napamerpis  nomynsuil.  MogemoBarth  HACAAKH  3HAYHOrO
NEPEKPHBAHHS CKONOMIYHHX HIll KOHKYPYIOUHX BHIE.

Ekocucremu

CrnanoBl, BAICTHBOCTI Ta XapakTepHCTHKH ekocuetemn, Biolenos ta
Gioton. Tunu 3B'A3KIB MK MONYIAUIAMH PI3HEX BHAIB B €KOCHCTEMAX.
Hepersopennn eneprii B exocucremax. [lonstrs npo npoayienTis,
KOHCYMeHTIB  Ta  peayuentis. Tpodiuna crpykrypa Giouenosy.
Exonorivni - nipamizn.  [Ipoctoposa  neopHopianicts  GioueHosy.
Crpyktyphe  pisHomanitrs  Giouenosy. Yacopa meoaHopianicTs
exocHeTeM ((peHostoriti aMiHM, cyKiiecis).

3HATH I PO3YMITH

Crnanopi, Bractusocti ta Xapaktepucetukyn ekocncres. Lsxu acuminauii, nepenasi ta
poscitosans eneprii B exocucremax. OcHosni Giomn 3emni. Tlpuknanm: nepeHHHHX T4
BTOPHHHMX  CYKLECiH: Tpohiunux jlanioris Ta tpodivuux citok; Qeqonorivanx 3miu.
3uauenns nonATh i TepMinin: Gioton, SioTHuni 38's3kK, GioleHos, arpolenos, ekosoriuna
nipamina, mosaiumicTs GioueHo3y, NPOAYKTHBHICTL EKOCHCTEM, TPOMYICHTH, KOHCYMEHTH,
peilylleHTH, cykuecis, rpodiunmii nanuor, tpodiunmii pisens Tpodiuna citka, spycuicTs
Gioucro3y, rujloBe GarateTBo GioueHOy, BUAOBE PisHOMAHITTS GioucHO3Y,

YMITH

Busnauati npasuiIbHICTL 3aCTOCYBAHHS BKA3AHMX TOHATL | TepMminin, Pospisusty: Tvinm
GioTHunix 38'a3KiB y GioneHosi: nepsuuni Ta sropuHHi cykuecii; nacoBuumi /Buitanus/ Ta
ACTPHTHI /po3kinafeHns/ Tpodiuni naniorn. Buswauatn Tunu s3acmoniil nonyiauiii »
exocHeTemax. CKnajari CXEMM MEpPeHEceHHs pPeuOBMH T4 EHEpril B eKocHeTemax.
AHanizyBatH CrpyKTypHE PI3HOMAHITT OioLeHo3y 1 Nporuoaysatn Horo criiikicrs.
Hopisniosatn ocobmupocti opramizanii Ta (yHKUIONYBAHHA arpoueHOsiB i NPHPOIHUX
EKOCHCTEM.

biocdepa ax rnoGansna exocucrema

Crpykrypa Ta mexi OGiocepn. bioreoximiuni unknn /konoobir
peuoBHn/ sk Heobxinna ymosa icuysanus Giocgepu. Buenns B. 1,
Bepunancekoro npo Giocdepy Ta noocdepy Ta fioro sHaueHHs ans
YHHKHEHHA robanbiol exonoriunol kpusu. OCHOBHI YABIECHHS Npo
AHTpONOTCHHUIanTponiunnit/ s wa  Giocdepy.  Buam
3a0pyaHeHHs, IX HACHIKA /Ul eKocHeTeM Ta moauun. [lonsrrs 1npo
AKicth aoskinns, Cyuacui rnoSaneni ekonoriuni npoGiemu city,
exouoriumi  npodnemn B Yipaiui. AHTponorednuii/antponidumii/
BOAHB Ha OionorivHe  pisHOMaHiTI®  (BUMMpaHHS BB, BHjH-
| Beenenni). 30epexenns  GiopisHOMaHiTTa Ak  nHeobxiaua  ymosa

3HATH I PO3YMITH

Crpykrypy i mexi Giocdepn. Kmovosi Gioreoximiuni muin. CyTHICTS i 3HaueHns konuenuii
CTANOro po3BHTKY. Pollb OCHOBHHX 3aKOHIB MPHPOLOKOPHCTYBaHHA MpH  (opMyBanHi
NPUHIKITIE 30a1aHCOBAHOIO PUPOIOKOPHCTYBAHHA B KOHTEKCTI cTajioro possutky. Cyuachi
HAMNPAMKH OXOPOHH npupoan B Ykpaini i csiti. Briaus (axtopis 10BKiNAs Ta noxasnukis
fioro skocri Ha 3n0pos'n i Gesneky mOAMHM. 3HAYEHHH LOHATE 1 TEPMiHiB:
aHTponoreHHuii/anTponiunmii/ Brume, Giocdepa, Gioreoximiunmii MK, BHAH-BCeneHL,
CKOJIOTIMHA MEpEeka, CKONOTIMHA MOTITHKA, KHBA pedosHHa Biocdepn, Giorenna pedosina,
KOcHA/HexHBa/ pevosnHa, Glokocua pevosina, 3a6pyaHen s, Hoocdepa, 0XOpoHa NPHPOH,
pauionaibHe NPHPOIOKOPHETYRAHHSA, EKOIOTivIe MHCAEHHA, CTANHIT POIBHTOK,

YMITH




crabineHocti Giocdepu. CyvacHi HanpaMku OXOPOHH [IPHPOM T4
JAXHCTY HABKOJIHIIHBOIO CEPE/IOBHILA B Vkpaiui Ta ceiTi.
bazopi nosomeHns  npuponokopuetTyBanns.  Konneniis
PO3BHTRY.

CTanoro

BusHauati NpasuibHICTh 3ACTOCYBAHHS BKA3AHUX MOHHTL | Tepminia. Pospisnstu: tunm
pevosun Oiocdepn: Buan 3abpYIHCHHS JIOBKUUIA; JUkepena 3adpyauenns  1oBKis.
Ananizysarn: cxemu OloreoxXiMidHUX IMKNIB, anTponoreHni aminn B Oiocdepi, cran
aosxins, Tporaosysary naciijiku 3adpyaHeHHs OBKLUUIS U AHBHX OPrami3MiB i J0HHK
30KpeMa.

AnanTauin AK 3araibHe BAACTHBICTE BGIONONYHUX cheTem 3araibHi
sakoHoMipHoCTi hopmysanns aganrauiit. [TousTrs npo npeaganrauio
Ta nocragantaio, Baacrusocti aganrauiii. @opmysanus anantaiiii
Ha MOJCKYISPHOMY Ta KJITHHHOMY piBHAX opradizawii. [lpunumn
€/IHOCTI OpPrami3miB Ta CEpejoBHINA IXHLOTO Mewkanus, Crtparerii
aganraiiii  opraniamis.  [loHsTTs 1po  eKONOTiYHO  MIACTHYHI  Ta
ekooriuno nennactuyni Buan, [ToHaTTs npo azanTHBHy pajiamio.
Aurresi (hopmu TBAPHH Ta POCIHH AK agantarii

A0 CCpeaoBHILA MCUIKaHHA. INouarra npo COpaMmceHy EBOJTIOLIID
/koesoiouito/ Ta KoatanTamio.

3HATH [ POSYMITH

3aranpHi  3akoHOMIpHOCTI  (lopMyBanus  agantauii.  3uauenus  npeajanrtauiii - Ta
nocrazanTtauiii B eBomOWil  opraniyHoro  ¢Bity. OCHOBHI  BIACTHUBOCTI  ajanTaiiii.
DopmyBaHHA AMANTALIN HA MOJCKYJISPHOMY Td KIITHHHOMY PiBHsX opradisauii. Tlpuumun
€AHOCTI  OpramisMis  Ta CcepefoBHIIa iXnboro mMcmkanns, Crnocodu  Tepmoperyaauii
opranismie. OcHosri (opmn ulmﬁmsy OpraHi3MiB: MYTYaNni3M, KOMEHCANI3M NapazHTH3M.
[puknaam: ajganraiiil opravisMis o Ail eKoJorivuux YHHHHKIB, 10 PI3HUX CepeA0BHIIL
MCILIKAHHA, adanTuBHuX Diojoriuuux putMis, CyTHICTs 1 3HaucHHA  (oTONCpiogHIMY
AnanTupie 3uadenns dortonepiognsmy. OcobinBOCTI OCHOBHHX CEPEJOBHIL MEIIKAHHA
OpraHiaMiB. 3HadeHHA [OHATL | TEPMIHIB: afantaitis, npeajanTaillia, nocTajanraiisi,
ANANTHEHHI MOTCHUIAN, SKONOrYHA HillA, aJanTHBHA paliauis, KOCBOIOLIA, KOaaanTauil,
wuTTeBa hopma, atanTHBHI BI0N0r MHI pHTMH, GOTONEPIOIH3M.

OcHOBHI Cepe/lOBHILA ICHYBAHHA Ta ajantauil 40 HUX OpraHizMis,
Cnocobu Tepmoperymsiuii opranismis. Cumbios Ta iioro dopmu.
Oprauniim ax cepeonuine Merkanns. [owmpenns napasutuimy cepes
PI3HHX Tpyn Oprauismis. Ajganrauii napasHTiB 0 MEUIKAHHA B
opranismi  xaaina. Bianosias opramizmy xassina Wa  ocencHHs
napasuTis. AnantueHi G1040T1MHI pUTMI DIONOTTHHHX CHCTEM PI3HOTO
piBas oprasizanii. Tunn aganTusHUX GiONOTIMHUX PHTMIE OPraHi3Mis.
DoTonepioHIM Ta HOro AJaNTHBHE IHAUCHHS.

YMITH

Busnauati npaBuibHICT 3aCTOCYRAHHA BKA3aHUX [OHATH i Tepminis, PospisuaTi: THim
A7aNTHBHUX  DIONOriYHUX PUTMIB OpraHisMis (3oBHiMI, BuyTpimubi, a0boBi, Mmicauni,
NPHILUIMBHO- BIAIUIMBHI, CE30HHI, piumi, Oaratopiusi): (bopMH chGloay, TpeICcTaBHHKIB
pizHux exonorivnnx rpyn pocans. CniBBiAHOCHTH: azanTauil OpraHizMis 3 cepejoBHILEM
MELIKAHHA; ANanTalil JIOAHHA 3 YMOBAMH NPOXKHBAHHA. BH3HAYATH: O3HAKA aNanToBAHOCTI
OPraHisMiB J10 CEPE/IOBHILA ICHYBAHHA; alanTHBHMA XapakTtep NOBEAIHKOBHX peaxuiil
TBApuH. TTopiBHOBaTH: 0COOIMBOCTI TEPMOPErYIslil NOAKIIOTEPMHUX TA FOMOHOTEPMHHX
TBAPHHHK; aJlanTallii pisHUX IPYN OpraHiaMie 10 MEBHOT0 cepeaoBHia memkannd. Cknagartu
CXCMH KOMILICKCIB aanTawii, AKi XapaKTepH3yoTh Ty 41 iHILY JKHTTEBY (DOPMY OpraHizMis.

OcHoru eBOIOUITIHOTO BUEHHS

[Tousrra npo epomouito. Epomouiiina rinoresa A.-b. Jlamapxka.
Ocnosni nonosents esomouiinoi teopii Y. Hapsina. Tloegnanus
Teopii Jlapsina Ta reHeTHKH: CHHTETHYHA Teopis esomouii. Monynsuis
OprasisMis Ak olmHuis esonouii. TToHATTA 1po MIKPOEBONIOUIIO,
DAKTOPH 3MIHH FEHETHYHOT CTPYKTYPH NONYIALLIT: MYTALT, i30/51is,
Mirpauii, apeiidy renin, npupoznnii 106ip. 3aKoHOMIPHOCTI po3noTiTy
ANeNiB B NOMYIAiifgx.

Criocobu gujoyrsoperts. [TOHATTA NPO AMBEPTEHILIO, KOHBEPreHLio

3HATH I POSYMITH

3nauennsn esolouil. Cyrnicts: esonouiiinoi rinoresu J.-b. JlaMapka; OCHOBHHX IOJ0KEHb
epontouiiinol teopii Y. Jlapsina: ocHoBHHX rojoMmenh cyMacHoi CHHTETHYHOI Teopii
CBOMIOLT; PI3HMX MOruaiB Ha BUHHKHeHHs wuTTa. [Ipuunun i wacninku apeiidy rexip.
3aKoHOMIPHOCTI PO3NOALTY aneiis B nonymsiisx. Pois npupoatoro 106opy B aganTauiax 1o
3min npupoaHoro cepejosuiia. Kinwouosi etanu esomouii #uTra Ha 3emai (BUHHKHEHHA
doTocHHTEY, NOABA CYKAPIOTHMYHMX KIITHH Lungxom cuMGio3y TNpoKapioTiB, nosBa
OaraTOKINITHHHIX OPrafisMis). 3HaucHHA NMOHATL | TEPMIHIB! CBOMIOLIN, MIKPOCBOIHLLIA,
i300siin, jApeiid) renis, Mirpaiii, JMBeprenilia, KOHBEPTe 1A, napaneii3M, npuponnii 106ip,




|'ru HMAPAEAi3M, AHATOTIMHI Ta FOMOJNOTIMHI OPraHH, PYAHMEHTH Ta
| ataeiamu, Bionoriuuuil nporpec Ta perpec.

[Moraaan Ha BHHUKHEHHS HUTTA Ha 3eMii (KpeallioHismM, nancrnepmis,
abioreres). CyyacHi NOMIAAH HA NEPBHHHI STANM CBOIOWIT HWHTTH:
PHK-cgiT. Kntouosi erann egomonii sxnrra va 3emii.

napasieniam, Siozoriuuiii nporpec, GIOAONYHKIL perpec, TeHeTHYRA CTPYKTYPA nonynsi
renogon1 nonyasuii.
YMITH

BHinauath npasuiibHicTh 3aCTOCYBAHHA BKA3AHWUX MOHATH | TEPMiHin. Xapaktepusysa
NONYMALII0 AK OJAHHUIIO esomouil. Po3pizusTi: ananoriuni ta romMooriyni opran
PYAMMEHTH Ta atasiiMu, crnocoln BHAOYTBOpeHHs (reorpadivna Ta exosorivna i3onan
NONyNAUii, PenpoAyKTHREHA (3018, BANAAKOBI reHeruuni  3miun).  [lopisuosan
Olonoriuumii nporpec i diogoriunu perpec. OBrpyHTOBYBATH PONL CHAAKOBOCTI B CBOIIOL
OpraHi3MiB.




KPUTEPII OUIHIOBAHHS PE3YJIbTATIB CHIBBECI/IH

Koxen aﬁxrypleﬂr camocTiiiHo oOupae Oiner, sIKMi MICTMTh TpM 3anuTaHHs (3aBaadHs). Jlis
NIArOTOBKM 0 BiANOBIM HAa muTaHHs Oilery HanaeThes 60 xBuiuH., UneHaMM eK3aMeHaLiiiHoOl KoMicii
3aC/IyXOBYETbCS yCHa BIAMOBiAb abiTypieHTa, 32 KONKHHUM NHTAHHAM okpemo. Ilincymkosa ouinka
BHCTABJIAETbCA 33 BCi TPH nuTanHs Oinety y 12-GanbHiik wkani 3a kputepismu gonatka 1. Ilepesenenns
pesynbTaris crisbecian 3 12-GanbHoi wkamnu ouiHioBaHHs y mkaxy 100-200 Ganis 3ailicHIOETbCS 3rigHO

aonarka 2.

Jonarok 1

| 2-6anbHa
HiKana

XapaKkTepucTHKa HaBYaIbHUX JOCATHEHb YuHs (YueHuIl)

| Han

Berynuuk posnisnae i HazuBae okpemi Giosoriuni 06’ ekt

2 banu

Berynhuk HasuBae okpemi o3Haku Gionorianux 06'eKTiB; HABOAUTE eleMEeHTapHi NPUKIAIM
OiosoriuHux 00'ekTiB

3 banu

Berynuuk BiarBopioe okpemi hakTi; xapakTepusye okpemi 03HaKu GioA0riYHHX 00'€KTIB:
BIANIOBIAE HA 3AMUTaHHs, 1O NOTPEOYIOTH OAHOCAIBHOT BIAMOBIAI (HANPHKIAL TaK abo Hi); A0MycKae
CyTTEBI 0I00rT4HI MOMMIKH

4 Ganu

Berynhuk BiATBOpIOE HesHauHy YaCTHHY HABYAJILHOIO MaTepiay; 1a€ BU3HAUSHHS OKpeMHX
0i0710ri4HMX MOHATH, HEMOBHY XapaKTEPHCTHKY 3araibHUX O3HAK BIONOrYHNX 00’ €KTiB, JI0MYCKAKYH
HECYTTEBI BIOIOTIUHI TOMMIIKH

5 banis

BetynHuk BiAnoBinaoun Ha 3allMTaHHS  BiATBOPIOE OCHOBHHIA 3MICT HABYAIBLHOTO Marepiany;
XAPAKTEPH3ye 3arajbHi O3HaKK Gionoriunmnx 06’ eKTiB, 1a€ BU3HAYCHHS OKPEMHUX GiOIOriYHMX NOHATS,
onHcye Gionoriuni 06 €KTH 3a MIIaHOM, J0MYCKAIOUH HECYTTEBI Gi0JOrUHI TOMHIIKH: MPOBO/IUTE T4
OMHCYE CIIOCTEPEKEHHS; BHKOHYE NMPOCTI Gi0M10riUHi T0C/I/LKEHHS Ta OIUCY€ iX Pe3yabTaTH; poO3B’s3ye
NpocTi THNOBI GionorivHi BripaBH i 3a1aui

6 Danis

Betynuuk camMocTiiiHO, ale HernoBHO BiATBOPIOE HABYAIBHMI] martepia, BiANOBIzae HA OKpemi
3alUTaHHs; YaCTKOBO NOACHIOE BIANOBI/b MPHKIAAMH, IO HABEACH] Y MiAPYYHUKY; y LilOMY
NpaBUIIbHO BXKHBAE GI0IOriuHI TepMiHHu; XapakTepu3ye Gy10BY Ta GyHKIIT OKpeMHX GioJOriYHHUX
06’€KTiB 3a NJ1aHOM 3 HE3HAYHUMH HETOYHOCTAMU; 33 3PA3KOM PO3B’sI3y€ MPOCTi TUMOBI GioIoriyHi
BIIPaBH i 3a1aui

7 6anis

Berynuuk caMocTiiiHo BiATBOPIOE OCHOBHY YaCTHHY HABYATBLHOTO MaTepiay, BUKOPHUCTOBYIOUHM
HeOOXiHY TePMIHOJIOTiIO; PO3KPHBAE CYTh GIONOMIUHMX MOHATH, XaPAKTEPHU3YE OCHOBHI MONOKEHHS
0i0n0riYHOT HayKH, J0MYCKAIOUH Y BiANOBIASAX HETOYHOCTI; 32 BU3HAYECHHMH O3HAKAMH HOPIBHIOE
010J10TI4HI 00°€KTH Ta SBULIA; BUKOHYE MPOCTi 61010T4HI A0CHIKEHHS Ta ONUCYE TX pe3yibTaTH; 3
VIOMOMOrOl0  (hOPMYJTIOE BUCHOBKH, PO3B’sI3y€e MpOCTi THIOBI Gionoriuni BipaBH i 3a1aui 38epTaroumuch
3a KOHCYJILTALIIEIO 10

8 Danis

Berynhuk camocTiiiHo BiATBOPIOE HaBYAILHHUIT MaTepialt; Bi/INOBI A€ HA NIOCTABNIEH] 3aNHUTAHHS,
JIONYCKAIOUH Y BIAMOBIAAX HETOUHOCTI; MOPIBHIOE GioNOriuHi 06’ €KTH, ABHMIIA | POLIECH KUBOT
NPUPOH, BCTAHOBIIIOE BIAMIHHOCTI MiK HUMH; TIOACHIOE PHYHHHO-HACIIIKOBI 38’ #3KH; 3ACTOCOBYE
OTPUMaHIi 3HAHHS y CTAHJAPTHUX CHTYALIisIX; BUNIPABISE AOMYLUEHT TOMMIIKH, PO3B’A3Y€ THIOBI
Gionoriuui BpaBy i 3a1a4i KOPUCTYIOHHCh ATOPHTMOM

9 Ganis

BetynHuk BilbHO BIATBOPIOE HABYANbHUIA MaTepiall Ta Bi/INOBiAac HA MOCTABIICH] 3aNHTAHHS:
aHaslizye iHhopMallilo, BCTAHOBIIOE IPUYHHHO- HACIIZAKOBI 3B’ S3KM; [a€ NOPiBHAIbHY XapaKTepPUCTHKY
OionorivHuM 06’ €KTaM ABHILAM i MPOLIECaM JKUBOT IIPUPOJIN; PO3B’S3Ye CTaHJapTHI Mi3HaBaJbHi
3aB/IaHHA; CAMOCTIHHO PO3B’s3ye THNOBI GioMOriuHi BIPaBy i 3a1a4i; BUKOPHCTOBYE 3HAHHS Y
CTaHAAPTHUX CHTYALLSX; BUIPABIAE MOMUIIKH; yMi€ MPaLIIOBATH 3i cxeMamH, rpadikaMi, MaTIOHKAMH,
TabNHLISIMK, aTIacaMU-BH3HAYHHKAMH, HATYPATLHUMH Gi0JOMYHAMH 06’ €KTAMM Ta X MOICIAMH:
BHKOHY€ MPOCTI O1010Ti4HI 10CIIDKEHHS Ta NOSCHIOE X PE3y/IbTAaTH; BUSIBJISE eMOLIHHO -LiHHICHE
CTABJIEHHS JI0 JKHBOI IPUPOJIU

10 Hanis

Berynauk 10riuHo Ta yCBIIOMIIEHO BIATBOPIOE HABYANLHUI MATEPiasl Y MeKax MpOrpamu;
PO3KPUBAE CYTh GIONOriYHUX SBHILL, NPOLECIB, MOACHIOE BIAMOBIAI MPUKIALAMHK; Aa€ MOPIBHSIBHY
XapaKTePHCTHKY Gionoriynium 06’ eKTaM i sBUIIAM 3 BU3HAYEHHSM NOAIGHOCTI i BiAMIHHOCTI: aHalizye,
CHCTEMATH3YE, y3aralbHIOe, BCTAHOBIIIOE MPUYHHHO-HACTIIKOBI 3B SI3KM; BAKOPHCTOBYE 3HAHHS Y
HECTAHAPTHUX CHTYALlsIX; CAMOCTIiHO PO3B’A3ye GionorivHi BIpaBH i 3aj1aui y Mexax nporpami;
BHABJISE CTABICHHS H NOTOBHICTH pearyBaTH BiIMOBIIHO /10 3aCBOEHUX UIHHICHMX OpieHTaLlii




Berynuuk BusiBse Miusi i rimboki 3uanns 3 Gioaorii y Mexax MPOrpaMH; CaMOCTIHHO aHai3ye i
PO3KPHBAE 3aKOHOMIPHOCTI JKHBOT NPUPOJIH, TIOSICHIOE MPHKJIANAMH, 1110 IPYHTYIOTHCS Ha BIACHUX
CIOCTEPEIKEHHSAX; 1a€ NOPIBHSIbHY XaPAKTEPHCTHKY Gi0MOTIHHUM SBHLLAM 3 NOSCHEHHSIM NPUYHH
Mo1iGHOCTeH # BiAMIHHOCTE; BCTAHOBIIIOE | 0O PYHTOBYE NPHUMHHO-HACITIAKOBI 3B A3KH: OLIHIOE
I'l 6anis  Gionoriuni sBUILA, 3aKOHK; ApryMEHTOBAHO BHKOPHCTOBY€ 3HAHHS Y HECTAHJIAPTHUX CHTYaIlisiX;
caMOCTiiiHO po3B’s3ye GionoriyuHi BrpasH i 3a1ayi; BU3HAYAE MOMKIIMBOCTI MPAKTHYHOTO
3aCTOCYBaHHs
pe3yJIbTaTiB 10CIiIKEHHS; BUSBIISE EPEKOHAHHS | aKTHBHO NPOABIISE LHHICH] opieHTallii,
3HCHIOKYHM BUGIp 3aBaaHb i pillieHb

Berynunk BusBisie cucremui 3uanns 3 Giosorii, yesizomaeno BHKOPHUCTOBYE iX Yy CTAaHIaPTHHUX Ta
HECTAHAAPTHUX CHTYALLIAX; CAMOCTIHHO aHani3ye GlONOriYHI ABUILA | NPOLECH, BUSBISE OCOBUCTY
MO3MUIK0 UIOJ0 HHX; BUKOPHCTOBYE 3HAHHS 3 IHIUMX MPEAMETIB U1 BUKOHAHHS YCKNAAHEHUX 3aB1aHb:
3HAXO/IMTh Ta BUKOPHCTOBYE [0aTKOBI [uKepena iHhopMaLii 11 BUKOHAHHS HABYAJIBLHOTO 3aBAAHHS:

14 bamiz yMi€ BUOKPEMHUTH NPoGiIeMy | BUSHAYMTH LLISIXH iT PO3B’sI3aHHS, MPUAMATH PILICHHS, APIyMEHTYBATH
BJIACHE CTABJICHHSI /10 PI3HHX MOTJIAAiB Ha 06’ €KT BUBYEHHS, BUTLHO PO3B’s3ye Giooriuni BIPABH |
3a/1aui Pi3sHOro PiBHA CKJIaJHOCTI BIMOBIIHO /10 HABYAILHOT POrPaMH; Oepe y4acTb y AHCKyCisX,
BHUPIIICHHI IPOGIEMHHX MTHTaHb

Honartox 2
TABJIUILIS
Ilepesenenns pesyabraris cnisbecian 3 12-6aabHoi mKaan
ouinwoBanus y mwkaay 100-200 6ais
12-6aibHa mKaJa Hlkana 100-200 6anis
] 100
2 105
3 110
B 120
3 130
6 140
7 150
8 160
9 170
10 180
11 190
12 200
["os10Ba npeMeTHOI eK3aMeHaliiHO1 )
7 Tersna JIO3IHCBKA

KoMmicii 3 6ionoriT




